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FOREWORD 


The principles of sanitation contained in this document have been 
formulated after consultation with individuals and groups concerned with 
the design, construction, operation, and maintenance of vessels, They 
express those practical standards of sanitation receiving general sup- 
port, and their application wil] aid in the prevention of the transmis- 
sion of disease and in the promotion of the health and welfare of those 
using the vessels. 


The Public Health Service is keenly interested in the provision of 
@ sanitary environment on all types of new vessels, regardless of their 
intended service. For the benefit of those owners who may have a spe- 
cific interest in only one phase of a vessel’s environment, sanitation 
categories have been established to include: Potable water system, wash 
water system, waste disposal, food sanitation facilities, ratproofing, 
and others such as swimming pools, © 


The Vessel] Sanitation Branch, upon request, will assist vessel 
owners,. naval architects, and shipbuilders in the development of those 
parts of specifications and plans for new vessels vhi gh relate to the 
entire sanitation problem, or to one or more of the categories enumer- 
ated, by reviewing al] plans submitted to compare them with the prin- 
ciples contained herein. Following review,, constructive recommendations 
will be made. 


During the course of construction in the shipyard, the Vessel San- 
itation Branch is prepared to offer, through its field representatives, 
inspectional service and guidance on those parts of the vessel’s struc- 
ture and its facilities which bear upon future sanitation conditions 
aboard. This field service can likewise encompass the total environment 
or only those categories elected bythe owner. Tothose newly constructed 
vessels meeting the principles of sanitation contained herein, the Public 
Health Service will givea Certificate of Sanitary Construction following 
the completion of adequate work. 


rarer 
ae a pean 










iA" om 
¥ ' % af 
a) a hie hs A’ 


Shorey ee 















ORD BS eee 
, to * ieee * bg anew j 
precast Ea MeenaeaG ony i 
' wine a Aa 4 u % eo pey 
1 ‘ ~~ * Ati Eade ys! Tie 5 Bas k oy 
Mais aie M A a oy iy ; ey Le 


a 





Lay G i ; Y ug + V) ; : ¢ a cP i “! e 
Det i ales tear dt aids Sab a mmaee ew eee PTS e : ey ces v IR 
Mia jo) <a A i Gana a nee fe ee, Te as ei foi 1st eCard 

‘ae ; —. he) PM te +s a ft + me : ; a4 ot iy ap Ase nar ae! eae? ' 
Nite She ee ae re atid Ae hi Fone are at Sa ip ead dp Ne hae} 
ES os & 2? . hee AD tet ie Aen ~ ae pane ‘Wie 2 . i £2 Pip: om $1 pb 















i : a hea! . 2 if ae | eb ee >} b o-e * * ya 4% : 
ee 4 Mai , Mt. RS : 
: j oe 4 uy ADRS AME Ee 
’ . e reg : 
5 yh, 
, iyi Sree 
Ve ; : oe 4 c ays 23 Aa f 5 


Am 4 akg (i 


Sd 4; a: i ag. oe UL alt ee ee iis ais, 
wed AON A 8 Wak a aS ity al a ae ade oaie 








3 F ie ye | ‘ 4 J d i 
f ’ 
i ‘ . t] 
‘ ; P p a ahi ait) 
pay j bhai a Je t a Se oo (api 
t =y 1 1 4 
i >» 2 { t 
; ‘ yl o 4 =P aE e e 
ri Bk. ae a tes 7 Oe eee 
ay ea é - a J , ; ; 
f , ‘i, Wid : 2 
Wie Pt ‘e. eee ia an 
op | { r " hy? pay ele. 
' Wie i : ie ’ on i ; a 
: i% 1S a4, 
{ Ps 
“A 
=e 
‘ 
x be 3 | 
, , a 
> A ‘ r 
i ‘ ‘ MP? tare Ps ru ; | 


ty ibs! <i 74) OES 
4 y 





; 7 ; ; 4 ah Ve a tae 1s iy ME aes: eye ; , ee diy ae iy 


i 
‘ . } 2 >a f DS ah 7 ty 7. Agi 
. Weahs i 
baat a Hints: ae Cus OW, Se ae 
: ; A 
i gf ee ey Nae Y os tigi : we eye 
rs ‘ Mato One BRT AS i ; ; ‘ 4) me's 


Pe ered 
LEAs 
i r es 


Forewo 
Figure 


Tables 


Part 


rd. 


Cee aan HERA | SRA RE apna Gaetels, sabi ter eedeceletete, chatdiuie tis oh ol aye 
Potable Water System .......... MER hoy shackled Vie shenah hapale ke! aeepel aber ave F 
Crm ET ee VEN NESE eet nil) a. e: ode acter aloha leis. 0 ale leselacaiaie och iraimietene tals tera late 
Sar reo ny Overboard) mW Atel SY SCCM s sic. ole 'sic 6 cce(ele sv 0 ola coalela dels 
Vessel-to-Shore Pressure Water Connection .....eccccececcecs 
Galleys, Pantries, Sculleries, and Food Handling and Storage 
Re et ter, Tata, oa pea EAGM ates cule nebo. say crore acosweherel ave: Sie als 
PLES DAVE otek aheued Paieceu ete cexantie diets Rel ab Wi ciede¥ «} aden al Suiel'ch chekiohcneh CEs oad es chat thant 
nwa HATE rE 0 OS) eens fst a lsiratels p's 1s tabicbisliede pice 6. 6 ole.’ 6.c6 aie oon la ale’ s\0 0 eft! deen os andor 
Pe se PsN WONG SATE ROTEL, ps os ou oi ova pated aia ecole. (ers ia) =, 4. 04. ta, ohchabanes o,qyehapenelenel'e) dhs 
Heating) LweiEtd Weandw Ven ti latron % 6.0 i 6k « secefeuseiece slefeivie ove s oles 
Generale Aan mt at VOM ys as) eek asain We Reis sbi dh ere SRUseh peed es chek Geee| cleanness 
ECO TO Ob 1s Me nCUL ETA G tall /s.¢.0)< “ove eeu eel es ease axe] «\ eyayerenepebe ed: oli ede ecanane si 
BMGT OC pai eae PIER TIE Cy cs a> «cls aM at syed iS nice. angel odes ayene Ge waslel'«, skeralaieles ote 
Pete COO tne a. COMPOS FELONS DO ATA bss elaveces a sOobetss one: ecche 20el decedt. nla ac e's |* 
Pig sem COLL OY SCCM ve ss oie selec sqpey efancie de oeeytho emehenes@s » Midbelehe suave wate 
PIM CRE IN es go elieie ar 6 a, cue) fle 0.5 arb, 0.9, 2.0, cnetoy halen ope le 028 tie ete ei eatetave 
Lee COCONUT ACL LT CLES \osie oie oo 0s. 0, + eyeunrete Revatateadie sc. gidteaabeun ie stone 
I Se gk el ae 0s ghey of anon, Wie ae adesal erenenepenobete “ he i eae 

De OS © OC OM AL Ca a. oie oo. oh sae, 0: 6.0 0.6, saps, 0. ot wtagabenepamnyet ole aberees 

re Se el Bay ee RT Oh ote «Sis ot «) ave lar shah ehepet eh evere leva Met chile e isles ke 

PMS CC Allied, ailisveks ¢ sie. '«, a0) es ene? obehapade>smap ene ths. cea eNe'e. <lavepa’s 
Ni LG a cart, oe cet er ca'otas ei K)o facade eh aperetexes the ere Merehs bye ay ate 

ME ATIC Sie rele sera ok gustiancu cca aisle st pies seenexabagepe? Coc, Malate al «sel ese. 

fee ero rare shank ANPUrGCeENn ances ©... \sc os o5 sacchetien ss es se) red eh ctanedes 
Te MAN CIEL SON shai Bacal sla: chest alede ato, > su abebeaenons, & ohh le to 3 dus dhol senshereds 

RRA VET) LOW Sus keuMurcts, velie dare ade a 5. cia dears, ole vate \e eciedke nue teponemacetee 

Bee AIL TOLL OS fais eas ic er oksucre) akese.de.dis) acs (eye ce- 0. eve’ s aie aumathe totem 

wera Wales LEveliTaUuges 2c; > slejeheas, suche oaths: oh Siapauaaaie ola 4 one 

Pe eee IT AD NS acs. sie adel sys ie aisisss es. 6 fetes oho mek hs ; ernthc er ale are d 

mem Wee ABE) PEC OTL or vo ack a: cscs FEeh o: a; span vbiadepesaneetde oy ondeS aley ad] = eet ohe ere. s less 
tris Stomp ouction .or Peed. are, .. svcisieleis: sie <iiMeials |e sien 0s 

Reem CAIRN TDS se atete eo, cotal arated» che wise) ete siapenenadehabiial ois MaMa ced cheba 

1.53 Pneumatic (Pressure) Tank .. PN hs Bos SR 

Ts dey S GE DU C1ON AY SU CMiiie tale ‘etn alsteraketepesel tie aud OAR AP 

Dot BET VAIGO Si ccshe ccepehealoccte Te, SR Se sai Rtebalakatesels. « : 

Pe SO AmLOent LL PeatIONn CAMG Mar Kaa Ee J iccseeca alee allele etev ce. ere se 

1.6 Disinfection of Water Tanks and Distribution System .. 
Pe FE DCTiA Ue," 4) 0:0 aie ate cehaitiets. cis seneneeel capone teeea aan eels 4 at eiails 

1.62 Procedure for Disinfection ‘se-srsesisie clei Meee Ait 

LE OLS in WOE es ee ee > : % ‘ Ay Ae ae ee 
PRC OMEA TOIL EECA Sw 5 -« «5: 0:5 diel atale. Beeiate cetembbohaus cea ae dite ke ‘ale: 0c oie 

oe eee 0 At 3.001 ifdtodein Win ns “auntie Michaud ee Oh is (ALENs Ee or ole (a) tA 
LOA LON | ike.«acie Biiabdinbeviidt ca ietdtat ed cheek a avaiaieie Ai dco tate 

eer EEC? OTN 6 oe ta lelclin «94 «4:6 a004. 60) thawte iaape ese 5 6 ekever ewe 

11 


TABLE OF CONTENTS 


OMA DDANADTDA A NNN BBWNHND Be ee pe 


te 
pe 


a 
w N 


~ \ 


1.741 High Pressure Units .....cccccsccescocs 
1.742). Low PressurevuUna Gsiiorie cist escis o vlevace ounneenane 


2. Wash Water System ...... siete an eh sl a etiet en GHG ReMeNe emote tL caaeaie ors Teal ons rales, eae 
PS FRG en OTe ha haleteterametce eters os ote etal ota) ehatsal a amas ielecatene antes ss os suai 
2.2 ‘Storage: Tark sri iats aie sis sabe) sl sue aie el aparet s) ase tanera ns 0 Mis sa oie 6 One 
9.3) UDistribution®s SVSte|M else. iils cietabe oimlevedete sl etete lea Wiel tuts ew istarn tae 


DA) Saltr Water uBathSaim steno casveueene ie teat cies «iboats death taeda 


3. Sanitary (Overboard) Water System ...0.. 0 ec ceccccsvsccsccces 


Sirk General e@ee6¢8 @ eecoco“eeeesex405ueveeeoee7wxe#eeeeeeee#eveéee © 6G && © @ & @ @ ee ee ee 
4. Vessel-to-Shore Pressure Water Connection ......... a aS cues 
4. ] General ®o¢¢ © @@@ He OUlcOmUC HU MMhCMC(hHhMUhM H OH CFC SC SF GC CO @eeeeeee#eeee e@eeee#eeteteeee¢ee# eee os 


5. Galleys, Pantries, Sculleries, and Food Handling and Storage 
SPaces Awe dae sieeve SRE e A? Sn Ah ah eam ae ot Umea gee sk Cacata tes ar are™ erie Fase ar 5 
Sb OS Urmelur ag le Ree i iat tat el ch oe at Meena eM etat eet euate a taieta, gr oremane cee 
Foie. Decks sire. : Sis steVatahatsters 1a 0-e aie wish toy coke gaan 

5.12 Bulkheads antl ‘Deckhenie MEER Tat) ie coe ovale ata tate aeaee 

5.13 Piping in Deckheads ....... RT en ai ciate ci 6 ctere hip a tela tela 

Yere vibrarrage|/of Space ie uluieltcte sate ote sscld iets wcarae stems 

SES ‘Insect Screens ° i). swiss meceerdiege cierade © oletst cone steels nme 

5.16 Toilet and Lavatory PACTUDE VES atardtate siete acetate siete 

BD SO TREC Sy! ii ajcis a wlerelp'a'e dle: dere «)eceteeeTaIR eee reer e AMerercloie ¢ :t enone 
Seb tWater Supply” ic scis «ie tei te tks up ee 

522s -Steam for Gooking 3 2osvteetetce s eieieie wate «she oteiecene ener 

Se Qy se Li teh Can we: aoe sia slate” oat tate ents e Nel. m Siietetene) Mletd a tenetana 


Sio24 soVentrbatwon sere ahs oles c1disier estes dtu 7s ete oli oigiats ies sme 
5.25 Disposal of Wastes ........ ahaha side tate ei cista lens ice steels 
BS 1 GUA DMOT Ls Fee ct Cs Malate st shale Me dtaneen ens mene te: ste tats | cr ie 
5.31 Construction and Arrangement ...........- Ltolstamere 


5«32-) Steam Kettles, so. Jct a ies tele se Giaiete gata ahet we 
5.33 Washing and Bactericidal Treatment Facilities . 
5.34: Stowage, of Equipmen t.1.). nie ra ss cree ne idialha fetes 
5/4 Retriperativon «3 vost. o/. Sis hs (Sue taeataee RERGMONEE Stet G'S set ec e Mat aaa wes 
5-41 Defrosting of Refrigeration Coils ............. 


Oe: Plunburre trotters a stats Slates! aietstaln Stale’ ster st cauiePet etl ets a oe ee ry 
6.1 Special Equipment .......... a s'ioca SUOROESTaRaEe = 4.8. ole ref ec at Viebaleuaane 

Git er GS arta’, 2.) Rar noe at ere ere BLEIAtE cists 364" « PE PEA it 

6.12 Backflow Preventers (Vacuum Biedkard) oe yehelal Stan eTe 

613. "Backwater -Valive’: O70. (ou tia c a aaietets sivas ia cats hares ae 


G4 Pex Gwe cele te «! dete Cree nee net eee srelatvte aye svaleheeeeery 
6.2 Potable Water System ....... oeerat a Sia ale caval a's acetate 3¥x lie Ree 
Ow 2) + Materraks): 4:3. « SSS etree are Pe Hs 
6.22 Prevention of Backflow into the Potable Water 
Sy stent “SP 45.).". PS seeeommmnanis etegtel «,oteceraheta ene, 


6:23 Deine Pout ave oeeeoeeege#eeeeeeteteeeeeeeeeeteeeesee 
623 Drainage Systems asin" a’ sXe) sha oS LRP RMne a iC inte ete ecece inte dares 


6.3) General’ BPs ares, Fae sate all ea net aaeteta te bere We chet Seon ata 
6°32) Vents and! Trapact.s\storeeennie aide ak ociae eee tae 
G33 Cleanowts: if. thie seOAdeaty othe s xvese é 6s atknerer ster eiename 


6.34 Prevention of Backflow of Werte fc. sa cae ek 
6.341 Overboard Discharge Connection ........ 


111 


(= 


10. 


20. 


21. 


6.4 Swimming Pools .. 


Swimming Pools .. 


7.1 General 


7.2 Salt Water pas ees 
7.21 Area’ ieis 


Teor Pe Nacery Lurnover! oer eee eee I 
1:83 2 9ntetse ees 
1, 24° * Overflow: (Waste) .os. sie". Hi see erage ane Yr 
71.25° * Drains’. 


eeeee#eee#ee#eeeeeeee @¢ @ 


e@e @ e°¢ e6 
eee3eeeee? @ 
® e o¢@ 

e @oe@eeee 

oe @ ® e 
e © e@ e 
e @oeoeee#ee e 


1. 2Oe SAO pe tary OOe COM et pe ee cas eee ee ce tie cme 
125, (Nater oupply poy stem. 2. eee ee Meee kee eas rai 
1.4 «Safety Features® ..22..4%'. Sherrstatee os aie are eens a 5s ; 
Accommodavions” frates cee eee ee renee T ea lel es ME : 


8.1 General 


Heating, Lighting, and 


9.1 General 


General Sanitation ... 
10.1 Construction in Food and Living Spaces ......... 
10.2 Waste Storage and Disposal ........... 


10.3 Protection of Fresh Domestic Water Intakes from 
Vessel Wastes .. 


Ratproofing; General 


eeeeeteeoveeeeeeeeetkeeeeee e 


e@eeee @eeoeeeeke8%v ff @@# @ 6 @ @ @ 


eoeevs#eeee%ee#e¢%%6 @ @ @ @ e® @6¢e@e 


eoeoeee#2#ee8ee8088 8 8e#eeeee eee @ ee 6 


20.1 Principles of Ratproof Construction .. 
20.2 Maximum Openings in Ratproof or Ratproofing Material 


20%.3*' *Material's: si. 


@oeeoeoeeeteeee¢@ © © © @ @ © @ 6 @ 6 


@oe@ee@e@ 6 @ 6 @ @ 


oeeeee@ @ @ @ 


eeee¢ee 


eoe@ee¢ @ 


e@eeee@ 


20.31 Rap eval ie MERE AL's ‘aa be ae bri he Ate eteterens ‘ : 
Wego Non-ratproot Materials! (18s lee ees an 
SO ae is Wood se ee rs Ae ie WOE Mittars Sodan & 
20.322 Composition Board ....... Ber et tous) ales : 
20.4 Ratproofing of Non-ratproof Surfaces ........ccceeeee 
20.41 Complete Coverage ..... Se Meee ADAP V8: : 
Pe So PR coy ey aah ah A elite lt Rect Soot AA arm cA Wo a A A ain : 
20.421 Flashing at Debks 5 ae REP pe ey ebe 
20.422 Boundaries Except at Decks ....... 
20.423 Miscellaneous Gnawing Edges ........ 
20% 424-- ColPar si "at*Penetration's’”.. 7.0. oe res 
202 5+ * Workmanshap’ 42403 8% wi Se Si i rsa rb hart See RRB AL RL 
20.51 General .... . Says aie ache ote er Hs ac Ne 
Ses Pastenersti. 00s 1.57. weet eee Nene WMO Seater eto shake 
Ratproofing; Detailed ........ Ce tah iat A Se be a ee Seca hla A me 
2144) * Structural Features VOUT oN." "SIR Ses be. es EE Seca ear yrs 
Oa al ind Supports a4 Sek ees cater NS, : 
21.111 Shell and Bulkhead Seitteners ae eG 
Pa De Struc tur die POCK CUS 45 aerate 0 sls sie e oes 
21.113 Lightening Holes and Void eae ina 
21.114 Steel Plate Stiffeners ...... b ahets We 
21.115 Steel Tank Tops in Lower Hold nets hats 
wiweiio: Cheah’ Lockers’ 12 °..%".4" Pd. et Mey 
2A 4A7** Independent’ Tanks 4%... . ‘a's "sss faa sa 


1V 


91.118 Steps and Stairways .. 
21.119 Tonnage Openings 
Metal Mesh Bulkheads and Sheathing .. 


On Ee ips 


e@oe0eoeee 


21.121 Mesh Bulkheads and Service Windows . 


91, 1297. Metal Lathes 
91.123 Expanded Metal ... 


21.22 Wireway 


Phaeet 


v 


and. Cabl exGuardes “.aans cis 
Open-type .. 


eee 


e@eee @¢ @ 


21.13 Wooden or Other Non-ratproof Bulkheads, 
Screen Bulkheads, and Sheathing over Voids or 
Insulation «2. sos. step apie «yee meere Need oe 

21.131 General wwcceservccces MPR CWA heya 
21.132 Single But E Bean BoundarieS ..s.ee.ee~ 
921.133 Wooden and Other Non-ratproof 
Sheathing wesc cccccccssscssevsvcses 
21.134 Wooden Screen Bulkheads ........-e0- 
21.135 Special Recommendations for Partic- 
ular SpacesS ..ecesereeee < | oie he weurmenn ote 

OT AA Mee TUDES. 4. sibibeten 8 shah derattada nl okt Pes macicrt 93 seeeieieces & 

91.141 Tank Top Ceilings ...-.ceeeersesees . 

91.142 Wooden Cargo Pads .....eeeeseseveeess 

91.143  Brlge Cerlaings 11.2200 5 sens covet ene 

91.144 Shaft Alley Ceilings .......--+-+ee- 

91.145 Deckhead Ceilings in Cargo Spaces .. 

91.146 Miscellaneous Ceilings .....eseeee0. 

21.15 Flooring and Deck Grating .....seeeeeees Mes ose 
91.151 Flooring, Raised or Portable ....... 
21.152 Flooring over Cork or Like Insulation 

91.153 Deck Gratingsi.. 2. <hpewes 4,0 aie pete Rabe meiee 

91.154 Liquid Cargo Tanks ........eeeeeees ; 

21.155 Boatswain’s Storeroom Gratings ..... 

21.16 Machinery Foundations ..... Wy A Ae SF 

21.17 Miscellaneous Construction ..ceseeesesscevees 
21.171 Elevator or Dumb-waiter Shaftways .. 

Dil Die. be OO.LS «401 citron ho stoipeece Cre paPePErer ere. Bis or fs 

21.173 Window Casings ......+. ee : 

21 ii A Bald as titer soi om Shs in’s Radpeosatn Sueeth seadels 

2hol? 5. lroughs. stor eee fe nats ere re 

216176. Skylight sie. foie. eee 3) cues Oe mavane 

91.177. . Deckheads Hangers Hah .G8 6.6 cei ewes se 

21.178 Manhole Protective Covers or Guards 
21.179 Deep Tank Protective Covers ‘inca ee 

291.2 Protection of Structures, Pipes, Cables, and Control 
Po CS cea ei a ethan ali ntian's ee. Rieeiois’ sees Pacis fe yash ays Res fareke 

Added Beianal oinbelnadtalts ol bheseheles Saniramens qeiopedavetel sions! Sia e 

2 lier 2deh Bactawe cassis co rebhmeneaedens ys Peigutiehouetern ts : abate 

21.212 Vertical Battens .......+20- sv aennet 

21.2213. Horizontal Battensic. tine secs - 0icis cieys ‘ase 

21 .214:) Plate: Guard sti nn tee «ie vets pikeatadecs 

21.215 Semi-circular, Channel, ane Angle- 

type: Guar dStisisie ses bbs bie ese 00s ce cieices 

21.216 Protective Covers for Heating Pipes 

or Coils and for Kick Plates in Way 

of: Doo.rsg:. piss eiheesbee daulabeh oaawe 

21.217 Casing or Box-type a of Wood .. 


eoeeeeee 


DIA 222 ¥ Casing type! ai kV Laas Ph Bi gta daca al ee 
21. So svete Guard si ARONA LRG ok ells ew eu 
24a oer Combrodro dk Gwar dain 6 aie SS I Ses olan 
2 Se eter er Dab aa UE 0 Se HA te ie to Kine oo He ee tae fale te lee a otelth whee seas 
Oiees General iin .64 i. nna s see ATA gin. 2 aa oe aes 
GCE gMA ELS PERG Votan 2 bc a 1S Gao ORE Stor olin ae 1a ue ne beim cd tela So deleen sooo dle bale 
21.33 Cables; Electric, Getdprnphiia, and Degaussing 
21.34 Ventilating, Air-cooling, Air-conditioning, 


andi tleatinp, Syistemsy 2/2858. 508 WAAL A ea a 
21.341 Mushroom and Torpedo Ventilators ... 
D362 e Arm Ducits? 449.9594 29 nae Ie tatty sal Pte fathe de = eee 


21.343 Intakes, Exhausts, and Outlets ..... 

21.344 Ventilating Hoods and Canopies ..... 

21h Ate Ansul ation iain. By oer a ay as HMM Rts a yetlervahe Fable Wh x0 Ge a le ye ain ve reice ue ave 
Die ALBRECHT RE UR, oblate he vedo eset "ee Were tole 

21.42 Bulkhead, Dé dkhie ant Bie ga des and Engine and 


Boiler Room Casing eoeeeee#eoee#eeteeeteeeeeee eeeeeee e 


2). 42109 Ratproofing of Insulation. .........0. 
21.422 General Cargo Holds ...... Bh a9'se yah ts tele bs 
21.423 Refrigerated Cargo Spaces .......6.. 
21.424 Refrigerating Machinery Space ...... 
21.425 Engine and Machinery Casing ........ 
Cinmo6ar Gal Venwiand Pantry. ...site.csejccepedeiews wa 60 ais 


21.427 Sleeves around Insulation on Pipe 
Which Passes through Double Bulk- 
heads and Deckheads of Refrigerated 


SPRCEStR Gh Shee 6 colicin bieds cues kekesteee ts ee 
Pier IDES) LGGh hie SEER Sots | ES EB AS Sede Rede elas kedel pte; ota areas 
21.44 Ventilating, Air-conditioning, and Heating 
Pietisa, hte. ee Beaks te ite be. Yehe tavelta su Ieee stated) ste iets 
21.5 Machinery and Deck peer Weis gies seats ato iatie tee 15 AOS Pian. GP 
Cue rey wurista Lats om iis Ge ic ieik 6 s6ic.0 ie seceye oie 9 60 0 0 40 2 PL 
2 Doe Moters 8209.1. A MEE Ae | FOL PRIA M. ER the re ote 
21.53 Weather Deck Machinery and Equipment ........ 
21.54) Rope sand: Cablet Reels: iiiscicr. sate tcte ta olete tes ole eteletems 
21055 «Mooring Fattings (82. TE A. ST sl staat 


21.56 Interior Deck Drain Cover Plates ............ 
21.6) 'Stowage Spdces “and Paciilr ties! “22.04 60. Berea e oe ele 


DBHAY 1 MCORCTOOMSE «fe4s wo hitatels Wife fe Me foie vole APRA. SAL Tes 

Olt Glales Conmeer error O8FE, Ai OP Aa. oN AER) As 

21.612 Shelves or Platforms ..6 0... esses eee 

DoeiGels3) MBL Messi. cope Beker atelle tater s oe bee, te sn batalGroretatls ete 

21.62 Special Stowage Facilities ........ AGREES 

21.621 CO, and Like Gas Containers ........ 

214622. - Larges SparecP apts’ iA 8 goo es As ae 

21.623 Stowage Spaces of Ratproof Child Grite= 

tion for Spare Parts Boxes ......... 

21. Hoerbockers: andy Boxes: vars teehee otelelde ote ft sleds hte 7s 

16310 Generaluinn.taiudwnnn & oo EOL eaters & Nae 

BE 6928 aAsdtker- SASS ciel, Sates te Wicta Bs istone 

Paes Gr > DOK Se 440 tera aWhale tate tatete to ater ee atdMe atetater et 
21.7. Furniture and Fixtures ....... PR. BOLLOOR MPP ATS, SA 
Dimelelein GENES B]s ose TAA Me MALI BAD OAS, TEP ASS Bo be 8A 

ila $id OT ALT ODE: 0 area ovetetite’s awa Tee ate TS OM 

21. Galley Fretures 28.5 Po Pak. OO LiKe RA Bs SA Fs AA 


vi 


22. 


Appendix A. Heating, Lighting, and Ventilation .......eseeeeee 


21.74 Electric Refrigerators, Drinking Fountains, 


and Drinking Water Coolers ... 
21.8 Miscellaneous @eceereeeereevee ee ee 8 © & ©  @ 


aS eRe Be Ga Soames Reto Ne PM eS ene | 


91: 99 © Fires S tations sweats Owe yy 


Ratproofing; Composition Board, ei ppere ae ils 


99.1 ev Generailsente:swias scot aie |e da Povo Ahm pad CG eranie tt tts oe 


92.2 Construction robes «dcteece ihaPaNrarta whale toes 
D9) D1. ERAS 1b Cy lols. ebeises wpetekeyerereth ecg lads 
99.22 Marine Veneer oojs eis s oe icle o cele cy 


- 92.221 Solid Marine Veneer 
92.222 Perforated Marine Veneer ... 
92,223 Metal-clad Marine Veneer ......... 


eoeoeoeeoeeeveeeereeeeeee 


eeeeeee%eee¢ @ @ 
. 


eoecoeoeveeeeeeeeee @ 


eeeoeeveeeetee ee © © @ 


eeeoeevteevrkeeeee e @ 


eeeoeeeevsve#egeeee e 


eoeevevee#esveveeee eee eeee ese 


e@oeeee¢ @ 


99.224 Aluminum-clad Marine Veneer .......- 


22.23 Marine Sheathing and Marinite 


eeoeee0ereeeeeeeeeee 


22.231 Marine Sheathing or Marinite Faced 
with Marine Veneer . 


22.232 Marine Sheathing or Marinite Faced 


with Sheet Steel 


22.233 Marine Sheathing or Marinite Faced 
with Aluminum ... 


eeeve#e#eete @@ © @ @ 


ee eoeeeeeee8 @&¢ @ @ 


eeeeoeeeeeeeeeveeee#eee @ 


Index .. disiacthe yenehe Wide 45 erie’ dietetpartet olorelidite two Ghis abe petals) s) aie a 6 }lb ies Oy aha ane ere 
FIGURES 

No. 

1. Acceptable Location of Potable Water Tanks in Relation to 

Bil ge;or- ‘Inne r);Bo t.tom, Fanks .ije.d§ sti elevetels a shee cites «sees 

20 ier amk” Dra 7 Sis tee bso acekanetere ie aca ciedisl te: orale be tdcatens 6. Recents tate a sae 
3. Typical Independent Water ee eea eter tethithe te Te chai tea eae s aie : 

4. eeSwing Connection pe supl de jerenre’d sin sonable’ Pate b atevetotiarna tonal oath ES eveta ca 
5. Air-gap Protection of Direct Distillate Delivery to Potable 

Water Tank ..... ie 5 ia o |e, 6) aftetipied ee ndtad Miia e/edeaw theta alg « fe 
6. ¢ Air-gap \for Potable Water Service;-Lanes) « leis cis sense ccn cece 
7. <Air-gap in Waste 
W ACUI SE a ie soa ota en's da toka ace enrir ee Re Fe vb ia tees ate aan 

8. Independent Gravity Drainage ....... sicfnifute:: ehaiki gor o SeeP odin ik. aa) oe 
9. Combined Gravity Drainage ........... Sabin ttenoch claus a6. ate wiela’p aieeal ome 
10. .Pump, and. Ejector Discharge, snaeicis sua « Meiede nidie de « Cs ale 
ll. Combined; Overboard: Disdaharge, goss iccenayeutten «fobs alae « «6 oie easel 
12. Drainage of Inner Bottom Drain Well ....... REO ey ok : 
13. Flow-through Swimming Pool ........ While Lik.pw ise’ biin'tepaplelvere e-« fePeywideere ee of 
lide) PS apo ange Rnt ts. os nie site oppo nt eter a cinbeth ote aseldie tim ace ate ae 
15. General Principles of Ratproofing - Deck and Boundaries ..... 
16. aRatproofing at; Deck. sais isiaijeie ied hceve eis eee a ee ee eee 
17. » Details of Ratproofing at Boundari eSupidancists cathe oieteladalelwiaele < chou 
18. ,Collar around Penetration of Bulkhead) . iis cJcmtiereed « <fepieteiels «eee 
19... ;fargo, Battens: «:-Longitudingl] s*..:..1') .auasceats « Se eee 
20. Structural Voids in Fore and After Peaks 


vil 


eeeeere#eeegeeneee e 


Ratproof Exempt Sheathing eoeeoeeoeee#ee8eeeeevrtee#eeeeeeeeee © 6 @ &€ 6 @ @ @ 


Ratproot Exempt. Sereen’Bulkhead’ wucciiec cc cee ewes DE have 
Solid Wooden Screen Bulkhead in Cargo Hold ......cccceecccces 
Catwalk type Air Duct cid. .ocsae ee atelier MaNatav/ay Wid vey agate wen a Ua 
Non-catwalk) Type Arr’ Duct: weve ce see Vi SOP SNe EWE, Wath: rks oe 


Bol Mas nonden Ee xcLennal Corner, Pos. ia.c/s ais,6 sc6.0 06 ele eleveiaietie.s eae 
Single and Double Bulkheads in Living Quarters and Public 


Spaces eeeoe#ee#keeerkeee#eeeteer#eeeeee#eerkeeeeeeeeeeeees @ @eeee#tkeeeee e 
Collar Board and Flashing at Beam Penetration of Sheathing .. 
Metal Backing of Boundaries .......006.- SRNR a Mia talcal el aa gcrahale a teratete te eye 


Penetration of Non-ratproot Molding i. oso. cs ste ek ca ele ce els 


Wooden Cargo Pads SUS alk sg al SEAR ERT case Te Sle Ee Slee ‘a tele die Ute ale Melee tele 
Contact Deck Grating @eeeeees#eeskeeeeeeee#eeeeeeeeeeeveeee#eeeoeeteteoeeeeeee ee @ 


Raised Deck Grating ........ MN ereee ls eines eter ae etelatcbare ¢ Wel eh hate a ye 
Elevated Boatswains Store Grating 2. ice tw clac ee eine ee ese 
Vertical Pipe Guards ......ccce00. Mee setae Sie Grete ane se haletite Rosie fare 
Protective Cover for Heating Pipe or Coils ......... a ecegieteten, 
Kick Plate tlc: .. Peta nianeineas eee ae MEL aT ales. esha kis alasindetaieas s. acavalareleiepelele 
Bar Type Cable Guards ..... cM MEETS nals Ql Wive ia sa wEMhieUh oe lalatesotsr ons x48 
Re Ue AEE rs VOI l'eau, aR Ec « ‘hye ka 4a bhasa Caden Voralel®, 00s Ousi a aierece: « 
Grouping of Service Lines Requiring Ratproofing ......eeee08. 
PE SEPA enGEOUuDaN EO PAPE 4's. <i elaine sinis a0 9.4 6 jh ds be 0's Sia 6, 0.6810 Hei 
DemveaylLemarranrenent .Ob) Cabl.@sil si.'\u seis a aecbic @ 0 sisie me pieiee site 
CTO VRC BUTE Sas Ur 5 Ca Re GS Hl Ro a Be aR a ATE ea SO 
eS LCT CoS) Ve) C lel eh clio ete veiister wien vacolase ste S)m le: sie ee Stelehslata weuae 
Flooring over Insulation ........ 5 ie ath cl NS as ocala Vang ita ge hh PR - 
Ratproofing of Unsheathed Insulation ..........ccccesescccees 
Sleeve around Insulation within Double Bulkheads ............ 
Cem CVG CCALLONI GOT PUURNE BORICs sie se aield sale ocosd 6 ellelere lara etase wie aie ge 
Potato Locker Made Entirely of Metal With No Interior Grating 
PRM ee TE SULTS og Gere tate ts sap Gist elecs ‘cs: #0 is ale lelelajereis seni Ga teaitats are Mirwise ls 
Composition Board Joiner Bulkhead ....-...c.cceeeo cee “atone tales 
TABLES 


Suggested Minimum Rates of Consumption of Domestic Water on 


MESS CUS Devise’ saat whe Dienett Pac Uetnuatantin « ataiedale rei n.0. spore ie) wie te tee shell 
Amount of Chlorine Compound to Disinfect a Water System with 
ea) he UY OLR ILE alas Gia ow iereial sc ovelh anise eoalsedeteletecals ‘weit 


Minimum Thicknesses of Ratproofing Materials for Bulkheads, 


Deckheads, and Sheathing ....... oP aia Ge Nea en ean tate ehats few te 


Width of Flashing to Protect Gnawing Edges and to Permit 


IY Pi SAIS NT shots sts arable eka efanol a) a-s,che siabal Mach eave! sau nce 


Sizes of Collars to Protect Gnawing Edges and to Permit 


Secure Fastening ..... Ee ote Wins die 's a aieel a mierate aie he eteneies 


Gauges of Ratproofing Materials for Protecting Air Intakes, 


Pena sean) GUC LOUS Vere se cic eis acs 0 a's, o-alelia Wielale en lao eee 


Vill 


46 


ts 





Ciramenty eA REE ihe ged valle ciao Cay abel eae oe 
are Raman tiobe ia Oat a tea Ag hits 6 ig, 
Ca kt. a eel gs eens st Ye _- ia y's st i : as Load se ete oe ae <0 

ve W Vee te | ha eneel Fo dplge ci x v.42 


a eas ibis: dite, ores ewe k eee! ee eta de 


















wih 













feast o 
Fesikle® dani eben rail ad 2a anode ose 
‘oat PANT +S ett ae . 
Soh BR et) OF abn: 5k paige ; 5 WN 


¥ | pea in ris Fast, Reh ety FAS eee ble 


pe hn eka 4 pa es * ia a * abi idiamaliye e nie ‘vahate tel yi 












a ik tele 
7 TE Ve te er ek ee water goer we ms eb jai coe ee 

> ‘ . ° rf , Pow he 

. ° ae i t at 

CAPs aera cee. bee ob iv eee kee 
oe ad; rs swe A P 
a eb n e e € ee 24 © id a iF ee4 wn ae Wy aes 
? ay sad ire , 7 

; a RL 1) : 
ae 42 Cale © 4 Ow Ke Y ‘ya e * m bia 8 te POA Sa ¢ 





. it 
Tp 
P huateydckie wih eae Wey Shed een nN ale wy eras 



























Men a ee a8 oeranee th 
EWR Ws wu 5 cg lh Sw onan Wine diper +> Se ee w a ne 





coli 
oy bya Mae a! 4 jae bb oui big) Hibs ale BHR. ; iy i 
f Fe OH PS Oe + ee.» = ae be amiejoord pen * : 


EY i iginaeadcaleiee 4 labia a wih hy bays. > a la Ho: hatha Ha eA oan 
cD od ia eral d ey an fe lh tee ee ieee we te é a ns 24% oral gee. Pere es... 
Tea A Ma kt ae Ste ash Vadis eas Aaa eS pa santt vot daha 

Lan aes ret ae Ohare Trren tr  e eda hen: Ande a eG 
Sis, andde luge Dadidedene ta: eo aeees 
lea We Value Mtaee aula! os 6 ti aheueG nA Taam waste kipdae ly ‘banca ev: 
RS RAS. ee ae a? 20 er ere ae ; elasra! Sadek 3 eae nine? ian 9 
Oo; Sawnde Bere. eens cis EH “ast | cae Me ear fib ti rat Fou ‘ate 
co ee ERS sO Pe Oa ee ewe cee me P eae ae 2 ee 


sie aie Wee pebd oe one a « Wikies ra, hy eee bes takatel fod Rae ia sr “tao 


:* J 


a My 9 rl 
he ug Anna ee eee Se “i pies fe oO gs = 


te 
“ 
*» 
“> 
" 
< 
*- ; 
3 Oe 
at 
a 


a Be ayn | 
A LA ds rat : Yh ee eer ee 
bere ae Viet ; ff f he j 
' ib i at be } ‘ at mith hh - 
ae é ( ibe i 
: f ‘ Pa . We od. wi 
pe se) st rd P.3\ he Aa ae a iv 


an a tall Apes tas. pighatrns og hoy: 
iS tar ke ht siya ie aha faa . ‘el re Rite ‘a ein 

gh aty wane tek 6. as fe: 
ti Bee Oe. a 


> ‘ att 
pe ome Pena aca 





ica seh mer 
ee ig Ue ii : 


A | 


od 


Ul Ae i 
‘ ra oe 
> abt gata ovibiy 
9 Peg te : 
eee 2° by uly. 
al Fe , ~ 
at . » 


iy 


/ Agr <i 9 


i ie ae et 
° “aes j t. 
@ acti ere n ‘ae 


hy 


1.°.) POTABLE WATER SYSTEM 
1.11) GENERAL 


The term potable water. as used herein means water meeting the require- 
ments of the United States Public Health Service Drinking Water Stand- 
ards. 


One water system supplying potable water for drinking, cooking, dish- 
washing, ablutionary, hospital and laundering purposes should be in- 
stalled when practicable. If dual Systems are installed, potable water 
should be piped to outlets which may be used for drinking, cooking, dish- 
washing and medical care purposes (exclusive of hydrotherapy in those 
spaces), but it need not be piped to slop sinks, lavatories, laundry 
facilities, bath tubs, showers, water closets, and bibb connections used 
for deck flushing purposes. 


It is preferable from a public health standpoint that water for 
potable water purposes be secured from approved shore supplies. When 
that is done, the responsibility for water purification rests upon a 
trained, professional waterworks operator who has laboratory facilities, 
equipment, supplies, and expert advisory service available when needed. 


When purification on board becomes necessary, the method selected for 
use should bethat best suited to the water to be treated and most easily 
understood by the operating officers and seamen. 


1.2 LOADING FACILITIES 


1,219!) Hose. A Separate hose should be provided for loading potable 
water from shore sources. The hose should be durable, have a smooth im- 
pervious lining, and be equipped with the necessary fittings for fasten- 
ing it to the filling line and the hydrant. It is preferable that the 
fittings be different from those on other hoses on the vessel and that 
Suitable adapters be stowed for connecting them to hydrants. Potable 
water loading hose should be provided on the vessel unless hoses are 
maintained by the vessel operating company at all piers of ports of call 
Where potable water is loaded. If the specific needs of the vessel are 
not known, at least two 50-foot sections should be provided. 


1,22 Hose Stowage. The potable water loading hose and such hydrant. 
adapters as are required should be stowed near the vessel’s filling line 
connection unless the operator elects to provide stowage facilities at 
all piers where potable water is to be loaded. They should be stowed in 
a closed cabinet, on a rack or reel, or they should be placed under a 
deckhead or on the upper part of a bulkhead of an interior passageway. 
The cabinet, rack, or reel should be at least 18". above the déck and 
a 
(1) A whole figure designates a Part; a figure with one decimal, a Subpart; one with 

two decimals, a Section. 


(2) Interstate Quarantine Regulations, as amended February 25, 1948. 
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used for no other purpose. If stowed onarack or reel or hung on brackets, 
means should be provided to secure the hose in them, or to the bulkhead. 

If the hoseisnot stowed in a closed cabinet, its ends should be plugged 
or capped with threaded metal fittings. The hose cabinet or stowage 
space should be clearly labeled with a sign reading “POTABLE WATER HOSE 
ONLY’’. 


1.23 Filling Line. Al] potable water storage tanks which are regu- 
larly or occasionally filled by hose should be provided with independent 
filling lines to which a hose can be attached. This line should not be 
cross connected with any line of a non-potable water system, nor pass 
through a non-potable liquid. 


The filling line should begin, horizontally or in a gooseneck pointing 
downward, at a point at least 18" above the top of the tank or the deck 
it penetrates. Screw threads or other devices permitting hose attach- 
ment on the end of the filling line should preferably be different from 
the threads or devices on other filling lines and on fire hydrants. The 
filling line should be provided with a screw cap or plug which is fastened 
by a chain to the line or an adjacent bulkhead in such a manner that 
the cap or plug will not touch the deck when it is allowed to hang. Each 
filling line should be clearly labeled at or near the point of hose con- 


nection with a sign reading “‘POTABLE WATER FILLING’ The filling line © 


within the vessel should be painted or stenciled as recommended in Sec. 
1.56, p. 8. 


1.3 STORAGE 


1.31 Capacity. Adequate storage should be provided for potable water. 
The amount should be determined by a consideration of the size of the 
crew and the number of passengers to be accommodated, the frequency with 
which water can be loaded from approved sources, the availability of 
water suitable for treatment and the facilities for treating it, and the 
types of water systems aboard. 


The consumption values given in Table I are intended for use only as 
guides in determining the amount of storage required. The unit values may 


vary depending upon the type of vessel and the service in which it is 
engaged. 


The capacity of the storage tanks should be considered as the volume 
between the maximum level of the water before it overflows and the lowest 
level from which water may be drawn for distribution. 


The amount of storage may be decreased if the potable water supply is 
to be supplemented with water purified aboard but only by such an amount 
as can be dependably supplied daily by the purification process. 


When the entire potable water supply is obtained by evaporation and 
distillation of overboard water or by chlorination of overboard fresh 
water, there should be provided, sufficient storage to preclude the need 
for treating overboard water from harbors or other heavily contaminated 
areas, and to allow time for maintenance and repair. The treatment of 
water fromheavily contaminated areas can be avoided by loading from approved 
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Table I. Suggested Minimum Rates of 
Consumption of Domestic Water on Vessels 


Gallons per person per day 


Drinking- Wash } 
Fis: Loe vty Combined 
cooking water 

system 


system system 


Drinking water 

Crew; passengers 
Cooking water 

Cooking; vegetable and fruit 

washing 

Dishwashing 
Washing 

Baths 

Lavatory 

Laundry 
Cleaning in galley, 


pantry, and dining room 


Totals 


sources while in port or by the treatment of water from wash water 
which have been filled while the vessel] is in satisfactory raw 
areas. In the latter case, total storage requirements can be made 
a combination of raw water storage and potable water storage but 
case should the potable water storage be less than a 2-day supply. 


1.32 Tanks. Potable water should be stored in one or more tanks con- 
structed, located, and protected so as to be safeguarded against any 
contamination from the outside. They should be constructed of metal or 


other 


suitable material. No structural member should impede complete 


drainage of a tank. 


The 


tank should be independent and have no common partition with a tank 


holding non-potable water or other liquids. It should be independent of 
the shell of the ship unless the bottom of the tank is at least 2' above 
the maximum load water line and all shell seams and connections, in- 
cluding frames, in way of the tank are continuously welded on the inside 
of the tank. There should be no rivets in that part of the shell or 


shell 


connections which form the side of the tank. 


A deck may be used as the top of a potable water tank provided there 
are no access or inspection openings therein and the seams are continu- 
ously welded on the inside of the tank. There should be no rivets in 
that part of the deck which forms the top of the tank. No toilet or 
urinal should be installedonor directly above that part of a deck which 


forms 


the top of a potable water tank. A deck may form the bottom of a 


potable water tank providedit does not also form the top of a tank which 


holds 


non-potable water or other liquids. 


If the potable water tank is located in the lower part of the ship, 
the bottom of the tank should be at least 18" above the top of inner 


4, 


bottom tanks used for the storage of liquids. (See Fig. 1,A) If an 
operating deck, platform, or grating is installed in the vicinity of the 
potable water tank and near the inner bottom plating, it is preferable 
that the bottom of the potable water tank be above such operating deck, 
platform, or grating. (See Fig. 1,B) In the absence of inner bottom 
plating, the bottomof the potable water tank should be at least 18" above 
the lowest point of the bilge space (not a sump or drain well). (See 
Fig. 1,C) The bottom of a potable water tank may be formed by the inner 
bottom plating if 


(1) an 18-inch deep void space is fitted underneath, 
(2) there are no means whereby the void might be filled, and 


(3) the void space and the inner bottom plating around the tank 
are provided with means for adequate drainage. (See Fig. 1,D) 


In cases where the material of which a tank is constructed requires 
coating, such coating should not render the water stored therein unfit 
for human consumption. Objections will not be raised to the use of a 
particular tank lining until such time as tests reveal that it is ad- 
versely affecting the quality of the potable water. 


No deck or sanitary drain, or pipe carrying wash or salt water or other 
non-potable liquid should pass through the tank or directly above any 
manholes in it. Tunnels through potable water tanks for such pipe should 
be completely drainable. Horizontal tunnels should be made of heavy 
plate and placed on a continuous slope, and the pipe therein should be 
extra-heavy with butt-welded joints. 


The potable water tank should be conspicuously labeled ‘‘POTABLE WATER”’. 


Vessels using tanks not meeting the recommendations relative to the 
shell of the ship, decks, inner bottom plating, common partition, and 
bilge should provide suitable treatment for water drawn from those tanks 
prior to its use as potable water. 


1.4 STORAGE TANK APPURTENANCES 


1,41 Vents. The potable water storage tank should be provided with 
a vent of adequate size, preferably not less than 14" in diameter, located, 
constructed, and screened so as to prevent the entrance of insects, ro- 
dents, dust, water, or other contaminating substances. Screen on the 
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opening should be 16-mesh or finer and corrosion-resistant. The vent 
should not be connected with the vent of any tank holding non-potable 
liquid. 


Vents and overflows from potable water tanks may be combined. A single 
pipe without take-offs may be used as a combined vent and overflow. The 
vent or combined vent and overflow should terminate with the free end 
pointing downward. It may terminate at the side of the tank near the 
bottom of the ship as specified in Sec. 6.22, p.26, at least 18" above 
the top of the potable water tank, or 18" or more above .a weather deck 
in a sheltered space. When the end must be exposed to wave action, it 
should be equipped with a backwater (check) valve. 


1.42 Overflows. The potable water tank should be provided with an 
overflow. It should be so located that the design capacity of the tank 
is maintained and the diameter of the overflow should be equal to or 
greater than the diameter of the filling line. The overflow should be 
constructed and protected in the same manner as recommended for vents in 
Sec. 1.41, pe 4, and, in addition, should not penetrate the skin of the 
vessel. If it terminates out inthe weather, the line should be screened 
as recommended in Sec. 1.41, pe 4- 


An overflow may be combined with a vent if the provisions described 
for the construction and protection of vents and overflows are both sat- 
isfied. 


1.43 Manholes. The potable water tank should be provided with a man- 
hole located in the side or in the top when the top is not formed by a 
deck. When located in the top, the manhole should be provided with a 
coaming or curb raifsed at least 4%" above the tank top. The cover should 
extend to the outer edge of the curb or flange and be provided with a 
gasket and a device for securing it in place. Flush manholes will be 
acceptable in the sides of tanks. 


If a hinged or slip-on cover is used on a curbed manhole, it should 
overlap the outer edge of the curb and extend downward all around for a 
distance of at least 1". Provision should be made for bolting or lock- 
ing this type of cover. It should not be installed on tanks located 
where an accidental overflow will create an insanitary condition. 


1.44 Water-level Gauges. If a means is provided for determining the 
depth of water in the potable water tanks, its construction should be 
such as to prevent the entrance of contaminated substances or liquids 
into the tanks. 


Among the devices which are considered satisfactory for determining the 
water level in a potable water tank are the following: 


(1) Water gauge glass with shutoff valve on a side of the tank. 
(2) Petcocks at appropriate intervals on the side of the tank. 


(3) Petcocks installed in a vertical off-set pipe connected to the 
tank near the bottom. 
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(4) Water-level indicators actuated by air pressure. The air may 
be supplied by a hand pump, an independent compressor, or 
through a ‘press-on’’ valve with a filter or liquid trap in- 
stalled in the supply line from the main compressed-air system. 


(5) An enclosed float gauge. 
(6) A water-operated pressure gauge. 


1.45 Drains. The potable water tank should be provided with a means 
whereby the tank can be completely drained. The drain opening should be 
large enough to facilitate flushing the tank and at least 14" in diameter. 
If drainage is by gravity flow, the opening should be in the bottom of 
the tank and should terminate flush with or below the inner surface of 
the tank bottom. The installation should be such as’ to avoid a rein- 
forcing plate, a raised welding bead, or a protruding pipe in way of 
the hole which would prevent complete drainage. This can be accomplished 
as shown in Fig. 2,A and B. If a potable water pump suction line is 
used as a drain line andcannot be installed the same as a gravity drain, 
then it should draw from a sump as shown in Fig. 2,C. 


TANK SIPE 
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FILLET WELD BOTTOM oF TANK WELD 





BOTTOM 
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A screw plug or capped nipple should be installed as a drain only when 
it 1s easily accessible and the water can be wasted directly therefrom. 
A pipe drainage system should be independent of all other water systems 
and should be protected as specified inSec. 6.22, p. 26. Ifa locking-type 
valve is not provided, the end of the drain line should be plugged or 
capped to prevent the loss of water in case the drain valve is loosened 
by vibration. The screw plug or the drain cap should be secured to the 


pipe or bulkhead by means of a keeper chain to prevent it from dropping 
to the deck. | 


The discharge to waste should be from the discharge main at a point 
before any branches take off to the distribution system. A valve should 
be installed on the main immediately beyond the drain line take-off. 


1.5 DISTRIBUTION 


1.51 Pump Suctionor Feed Line. The suction line of the potable water 
pump should not be cross connected with the piping or storage tank of 
any non-potable water system either directly or through a manifold. There 
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should be no blind or spectacle flanges, or removable or swing sections 
of pipe in the line whereby such a connection can be made. 


The suction line should be located as high as practicable, preferably 
above a working deck or platform, with the purpose in view of preventing 
submergence in bilge water. It should not pass through tanks provided 
for non-potable liquids. 


1.52 Pumps. The potable water pump should have adequate capacity for 
service demands and should be used for no purpose other than pumping 
potable water. The installation of a stand-by pump is recommended to 
take care of emergencies or a break down in the main unit serving the 
potable water system. 


Hand pumps, which are installed on some vessels to serve galleys, pan- 
tries, and the like, for emergency or routine use as a supplement to 
pressure outlets, should be constructed and installed so as to prevent 
the entrance of contamination into the potable water storage tank or in- 
to the water being pumped. In the case of the bar-handle type of lift 


pump, 


(1) the pump head should be the enclosed type with a stuffing box 
around the pump rod and should have a downward-directed, en- 
closed spout, 


(2) the pump base should be designed to support the pump and the 
drop pipe should be a solid, one-piece, recessed type, cast 
integrally with or threaded to the pump column or stand, and 


(3) the water cylinder should be so constructed and installed that 
hand priming will not be necessary. 


Pump heads with slotted tops and pitcher-type pumps should not be in- 
stalled. 


1.53 Pneumatic (Pressure) Tank. If compressed air is to be intro- 
duced into a pneumatic tank, it should be supplied by a “snifter’’ (air 
intake) air valve on the potable water pump, an independent compressor, 
through a “press-on’’ valve witha filter or liquid trap installed in the 
supply line from the main compressed-air system, or an equivalent device 
to prevent contamination of the potable water. 


1.54 Distribution System. The potable water distribution system 
should be independent of all] other water systems. Locked valves, blind 
or spectacle flanges, or removable sections of pipe should not be used 
as a means of separating a potable water system from one conveying water 
of lower quality. . 


The distribution system should be protected against the introduction 
of contamination by backflow as specified in Sec. 6.22, p. 26. 


A direct or continuous connection from the potable water system should 
not be made to operate an aspirator or ejector or other hydraulically- 
operated devices, or for the cooling of machinery. A hot water heating, 
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air-cooling, or air-conditioning circulating water system should not be 
supplied directly from the potable water system unless it is a closed 
system with no non-potable water connections, and the water is not used 

for heat exchange purposes in a unit containing toxic materials. 


Cold potable water should not be used for cooling boiler water for 
testing purposes unless it is supplied to the cooler through an air gap 
or is discharged from the cooler through an air gap. 


1.55 Services. Potable water outlets should be provided in or near 
passenger, officer and crew quarters, and in the engine and boiler rooms. 
Drinking water fountains (See Sec. 6.23, p. 27) should be installed if 
practicable. Drinking fountains in engine and boiler rooms should be of 
the self-cooling type or installed on or within 24" of an adequately in- 
sulated, cooled water, circulating line so as to prevent wastage of po- 
table water. 


Coolers which permit direct contact of ice with the water and coolers 
which consist of a cooling chamber into which a water-filled bottle is 
inserted in an inverted position should not be used for dispensing drink- 
ing water. 


Hot and cold potable water should be piped to the galley, pantry, and 
scullery. 


Hot and cold potable water should be piped to the hospital and other 
medical care spaces for hand washing and medical care purposes (but not 
necessarily for hydrotherapy, toilet and bedpan flushing, or body bath- 
ing). 


Only potable water should be piped to the freezer for making ice for 
drinking and cooking purposes. 


1.56 Identification andMarking. The piping of the potable water sys- 
tem, including the filling line, should be suitably stenciled, painted 
light blue, or striped with 6-inch light blue bands at fittings, on each 
side of partitions, decks, and bulkheads, and at intervals not to exceed 
15' in all spaces except quarters, dining rooms, salons, and like public 
places where the interior finish would be marred by such marking. 


The bodies of valves installed in that part of the potable water sys- 
tem which is marked should be painted light blue or the valve wheel ap- 
propriately labeled. 


In some cases, potable and non-potable water faucets may be located so 
that one may not be distinguishable from the other. To avoid confusion 
it is advisable to label the potable water outlet ‘‘POTABLE WATER”. All 
non-potable water faucet outlets should be labeled “UNFIT FOR DRINKING’. 


1.6 DISINFECTION OF WATER TANKS AND DISTRIBUTION SYSTEM 
1,61 General. The potable water storage tank and distribution system 


should be cleaned, disinfected, and flushed prior to being put into ser- 
vice. Where a water distiller is connected to the potable water tank or 
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system, the pipe and appurtenances between the distiller and the potable 
water tank or system should be disinfected by the same treatment as is 
given the potable water system. 


1.62 Procedure for Disinfection. Chlorine compounds which are used 
for disinfecting water systems are chlorinated lime, high-test hypochlorite 
(H.T.H., Perchloron, Pittchlor, or equivalent), or commercially prepared 
liquid sodium hypochlorite (Chlorox, Zonite, or equivalent). Chloride 
of lime and liquid sodium hypochlorite can be purchased at almost any 
grocery or drug store. As these compounds deteriorate on exposure to 
air, they should be purchased in small containers and the tops of the 
cans or bottles tightly replaced after use. All products should be kept 
in a cool, dark place. The instructions that follow should be utilized 
in the disinfection of potable water systems by the use of chlorine con-: 
pounds: 


(1) Thoroughly scrub the storage tanks and flush thetanks and dis- 
tribution system with potable water. 


(2) Determine the volume of water necessary to completely fill 
the tanks and distribution system. The amount of disinfecting 
agent that will be required may be secured from Table II. 


When chlorine compounds or solutions other than those noted in the table 
are used, the dosage should be: 


70% 


DSSS Wop dikh ales. 730 = Sa SN a 2 Sn 
% chlorine in compound 


dl 


x dosage in 70% column 


Dosage of liquid = 2 dosage in 5% column 
% chlorine in liquid 
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Table II. Amount of Chlorine Compound to 
Disinfect a Water System with 50 p.p.m. ¢}) Chlorine 


Amount of chlorine compound 


Capacity of 


system (in- 


25% chloride | 70% H.T.H., or Liquid sodium hypochlorite 
cluding tanks) ; : ‘ 
of lime - equivalent - 

gals. tons lbs. lbs. 5% solution-gals. | 10% solution-gals. 
1,000 4 gyi 0.5 

2,000 8 2 1.0 

5,000 21 5 2.5 

10, 000 42 10 ape. 





Note: A heaping tablespoon holds approximately 1/2 ounce; a measuring cup approxi- 


mate 
(3) 


(a) 


(b) 


(c) 


(4) 


(5) 


(6) 


ly 6 ounces. One pound equals 16 ounces. 
Prepare the chlorine solution: 


Chloride of lime. Place the proper amount of chlorine com- 
pound in a clean bucket containing no water; then add a 
small amount of water and mix to a thick paste. Dilute the 
paste by adding water gradually and stirring constantly un- 
til a gallon or two of solution is obtained. Warm water is 
better than cold for this purpose. Allow the solution to 
stand for 30 minutes so that the undissolved particles may 
settle to the bottom. Pour off the clear liquid (which is 
the chlorine solution) and, if necessary, filter it through 
muslin or cheesecloth. 


H.T.H.,;, Perchloron, Pittchlor, or equivalent. Place the 
proper amount in a bucket, fill within a few inches of the 
top, and stir until the powder is dissolved. (Disregard 
slight turbidity, if any.) 


Liquid sodium hypochlorite. These solutions require no 
preparations. 


Introduce the chlorine solution into the potable water storage 
tanks. 


Immediately after introducing the chlorine solution into the 
tanks, they should be completely filled with potable water. 
Sufficient mixing will] usually be obtained by the whirling 
action of the incoming water. 


Open the taps and outlets on the distribution system nearest 
the storage tanks and allow them to flow until chlorinated 
water appears. After opening the nearest taps, the process 
should be continued outward from the tanks until all taps and 
outlets have been flushed with chlorinated water. Care should 


(1) Parts per million. 
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be taken to see that the pressure tank is filled with chlo- 
rinated water. Since a certain amount of the chlorinated wa- 
ter will have been drawn from the storage tanks, they should 
be refilled to overflowing and chlorine solution added if nec- 
essary to obtain the 50 p.p.m. dose in the tanks. 


(7) After the storage tanks and the piping system are filled, the 
chlorinated water should be allowed to stand in them for at 
least 4 hours before discharging the water. In an emergency 
the contact time may be shortened to 1 hour by increasing the 
dosage to 100 p.p-.m. 


(8) After this contact period, the tanks and distribution system 
should be drained and flushed with potable water until the 
chlorine taste is not objectionable. 


(9) Fill the storage tanks with potable water. 


1.7 PURIFICATION 


1.71 General. Water which is to be purified on board prior to its 
use as potable water may be stored in tanks formed by the shell of the 
vessel provided suchtanks are free of apparent leakage, have no sanitary 
drains passing through them, and are adequately protected against both 
the backflow and the discharge thereto of bilge or highly contaminated 
water. 


Treatment facilities, where provided, should be suitable for the water 
to be purified, and should be designed to ensure efficient operation and 
the production of a potable water which conforms to the United States 
Public Health Service Drinking Water Standards. Overboard water treated 
on vessels should be taken from areas relatively free of contamination 
and pollution. River water should be distilled for the production of 
potable water. Lake water that.is properly chlorinated will be acceptable 
as potable water. By-passes should not be installed around necessary 
treatment units. A sufficient supply of vital and fragile parts of the 
treatment apparatus should be furnished. 


The water storage capacity in connection with a purification system 
should be as recommended in Sec. 1.31, p.- 2. 


When water from overboard is treated on board, the discharge of sewage 
in relation to the water intake should be as specified in Sec. 6,3], 
P+ 27- 


1.72 Chlorination. When water is to be regularly disinfected with 
chlorine, the chlorine should be applied in the form of a hypochlorite 
solution by means of a commercial hypochlorinator of satisfactory design 
to produce the desired results. The hypochlorinator should be constructed 
or equipped so that the flow of the hypochlorite solution may be observed. 
Its capacity should be determined on the basis of the maximum rate of 
flow of water and the treatment required to produce a satisfactory chlo- 
rine residual (not less than 0.2 p.p.m. free chlorine or 1,0 p.p.m. 
chloramine). A sampling cock should be provided at an appropriate place 


ie 4 


in the system for taking test samples to check the chlorine dosage and 
the operating efficiency of the feeder. A commercial testing kit for 
determining the chlorine residual should be secured with the hypochlori- 
nator. 


When water is treated regularly by chlorination, provision should be 
made for a baffled holding tank of sufficient capacity to provide a suit- 
able contact period for the chlorine and water. This period of contact 
should be provided before any water is delivered to the next successive 
treatment unit or to the distribution system and should be figured on 
the basis of maximum rate of flow through the contact tank. When a nor- 
mal dosage of chlorine is applied, the contact period should be at least 
90 minutes. When superchlorination is practiced, a lesser period of 
contact may be satisfactory. 


When the water is treated regularly by superchlorination and dechlori- 
nation with sodium thiosulfate, a mechanical means should be provided 
for injecting the sodium thiosulfate. Granular activated carbon for de- 
chlorination should not be used unless ‘the plans covering its use are 
approved in each case. The rate of flow through the activated carbon 
units should not exceed 1 gallon per square foot per 10-inch depth of 
carbon. Steam lines should be provided at the bottoms of the units for 
periodic disinfection of the filtering medium. 


1.73. Filtration. Filtration should be practiced only when it 1s a 
necessary part of a purification process which includes a bactericidal 
treatment. Pressure sand filters used in the treatment of water should 
be constructed substantially and should be capable of withstanding the 
pressure to which they will be subjected. Necessary handholes or man- 
holes should be provided. The filtering medium should consist of at 
least 24" of hard filter sand, crushed quartz, orother suitable filtering 
material, supported either on aporous, stone, filter bottom or a 12-inch 


bed of gravel. There should be a freeboard space above the sand of not 
less than 24". 


The design should be such as to permit an optimum rate of filtration 
of 2 gallons perminute per square foot of sand bed area and there should 
be provided the necessary means for automatically controlling the rate 
of flow. The control may be effected by using a pump, the maximum dis- 
charge of which equals the rated capacity of the filter. 


Means should be provided for backwashing the filter at a rate not less 
than 15 gallons per minute per square foot of filter bed area and with 
water of a quality equal to the filtrate or treated product. It should 
be possible to backwash the filter for at least 10 minutes. The filter 
should be equipped with a loss-of-head gauge. 


The valve nest or multiple port valve controlling the operation of the 
filter should be designed so that the filter cannot be by-passed unless 
the water is prechlorinated and filtration is not, in fact, a necessary 
part of the purification process. 


Filters utilizing filtering media other than sand may require less free- 
board, and may permit a higher filtration rate and a lower backwash rate 
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than sand filters. Plans covering particular installations should be 
approved in each case. 


Suitable storage should be provided for the coagulant used in conjunc- 
tion with a filtration process. 


Water which is of potable quality should not be given any further 
treatment priortouse. Filtration of such water through charcoal, acti- 
vated carbon, or replaceable elements is considered undesirable. If in- 
stalled, a satisfactory means should be provided for the disinfection of 
the filtering media after it has been placed in the filter, and for pe- 
riodic disinfection thereafter. 


1.74 Distillation. If a distilling plant is used for supplying water 
to the potable water system, the plant should be of such design that 
1t will uniformly produce potable water. 


Provisions should be made in the evaporator to prevent flooding, and 
to minimize foaming or the carry-over of water into the distiller con- 
denser. The steam coil or tubes in the evaporating chamber, and the 
cooling coilsinthe distiller condenser and the condensate cooler should 
be arranged to facilitate inspection to detect corrosion, pitting, or 
leaks. 


If the plant is to produce water for non-potable water systems as wel] 
as for the potable water system, provision should be made to avoid cross 
connections. This should be accomplished by the use of a swing connection 
(reversible ell) as shown in Fig. 4, an air gap (See Sec. 6.11, p.25), 
or any other approved device. If a swing connection is used, it should 
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be arranged so that the discharge from the distilling plant is connected 
only to the potable water system when water is being discharged to that 
system. It should be placed in the primary discharge line at any point 
beyond the condensate pump, or beyond the test tank when delivery to the 
point of usage is by gravity flow and it should be located in the space 
occupied by the distillation plant. It should be equipped with easily 
operated fittings and should be readily accessible for changing from one 
position tothe other. The receiving end of the potable water connection 
should be in a horizontal position, or in a vertical position pointing 
downward. A plug should beprovided for the receiving end of the potable 
water line. | | | 


If air gaps are provided inthe discharge lines to all non-potable sys- 
tems, a direct connection may be made to the potable water system. (See 


Fag? Ss) 
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A copy of the manufacturer’s operating instructions should be posted 
on the vessel near the distillation plant. 


The passage of adistillate which isto be used as potable water through 
charcoal, activated carbon, or replaceable elements is considered un- 
desirable from a sanitation standpoint. (See Sec. ¥.7 8 epee 


LANG ue oh or ea asilee. win hte): Atmospheric pressure distilling 
plants, and those operating above atmospheric pressure, should be pro- 
vided with a means to waste the distillate when the discharge line is 


connected to the potable water system, in case the distillate is unfit 
for use. 


1.742 Low pressure units. Low pressure or partial vacuum distilla- 
tion plants, which operate with pressures lower than atmospheric in the 
boiling chambers, should be designed so that they will consistently pro- 
duce water containing not more than 1/4 grain of salinity per gallon. A 
plant of this type should be equipped with a low-range, electrical, sa- 
linity indicator for determining the salinity of the distillate at a 


——— 


(1) A figure with three decimals also designates a Section. (See footnote (1), pi, 2) 
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point beyond the final condensate cooler. A flow diversion valve should 
be provided to divert the flow of water from the potable water tanks when 
the salinity of the distillate exceeds 1/4 grain per gallon. This valve 
should operate instantaneously and should be controlled by a salinity 
cell located in the discharge line beyond the final condensate cooler. 
The electrical control for this valve should be arranged so that the 
valve will operate regardless of the position of the selector switch on 
the salinity indicator panel, and the flow of water should be diverted 
from the potable water tank when the current 1s off. In addition, an 
alarm should be provided to warn the operator when the salinity of the 
condensate exceeds ]/4 grain per gallon. 


When evidence islacking of the dependability of a low pressure plant 
to produce water of 1/4 grain salinity under operating conditions, then 
one of the following measures should be taken: 


(1) Maintain a temperature of 165° F. or higher in the boiling 
chamber; or 


(2) Make provisions to heat the distillate to 165° F. or higher. 
This heating ofthe distillate should be thermostatically con- 
trolled and means of recirculating or wasting underheated 
distillate should be provided at a point immediately follow- 
ing the thermostat. 


When fresh or brackish water feed is used, the plant should operate 
at a temperature of 165° F. or higher in the boiling chamber. 
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2. WASH WATER SYSTEM 


2.1 GENERAL 


One water system supplying potable water for drinking, cooking, dish- 
washing, ablutionary, hospital and laundering purposes should be in- 
stalled when practicable. If a wash water system in addition to a pot- 
able water system, is installed, wash water may be piped to slop sinks, 
lavatories, laundry facilities, bath tubs, showers, water closets, and 
bibb connections used for deck flushing purposes. 


Water ot the Great Lakes and of similar lakes, which istaken from areas 
therein not affected by contaminated drainage from the shores or vessels 
is generally satisfactory to use as wash water without prior treatment. 
When water for washing purposes is to be taken from rivers, equipment 
should be installed to provide filtration and chlorination of the water 
prior to its use. In connection with such treatment, Secs. 1.72 and 
1.73, pp» 11 and 12, should be applied with these exceptions: 


(1) The contact tank will not be necessary if provision is made 
for a dosage of chlorine of at least 5 p.p.m. | 


(2) The filtration rate through sand can. be increased safely to 
3 gallons per square foot per minute. 


2.2 STORAGE TANKS. 


Wash water storage tanks should be constructed so as to minimize the 
possibility of thewater therein being contaminated. Double bottom, fore 
and aft peak, wing, and topside tanks, and tanks with a side common to 
another non-potable water tank are satisfactory provided such tanks are 
free of apparent leakage, have no sanitary drains passing through then, 
have covered manholes, and have all sounding tubes capped or plugged. 
When a deck forms the top of a wash water tank, all openings should be 
curbed and covered. The tank should be adequately protected against the 
backflow or discharge thereto of bilge or highly contaminated water. 


2.3 DISTRIBUTION SYSTEM 


The suction line of a wash water pump should be connected directly 
to the storage tank and not directly to any system or manifold which may 
handle bilge water. Ballast pumps which draw from or discharge to wash 
water tanks should be provided with manifolds or lines which are inde- 
pendent ofthe suction and discharge manifolds or lines of the wash water 
pump. The suction line to a wash water pump should be as high as prac- 
ticable, preferably above a working deck or platform, for the purposeof 
preventing its submergence in bilge water. 


There should be no cross connection between the wash water distribution sys- 
tem and any overboard, bilge, fire, or other highly contaminated liquids. Drains 
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to bilges or waste pipes, and discharges to systems of lower quality and 
to fixtures handling sewage wastes should be protected against backflow 
as specified in Sec. 6.22, p. 26. 


Wash water may be piped into the hospital or other medical treatment 


space for use in hydrotherapy and for purposes other than hand washing 
and medical care. 


Wash water may be used for garbage disposal provided the delivery line 
is protected against backflow. (See Sec. 6.22, p. 26) Wash water should 
not be piped into the galley, pantry, or scullery for dishwashing. All 
faucets on a separate wash water system should be clearly posted with 


signs reading “UNFIT FOR DRINKING”. 


2.4 SALT WATER BATHS 


Salt water service to bath tubs and showers should be independent and 
there should be no cross connection to either the potable water or the 
wash water system. The supply line should originate at a point in the 
salt water system where adequate flushing will occur between the time 
the vessel leaves polluted water and the time water will be drawn for 
bathing purposes. Adequate flushing can best be assured by having the 
supply line originate at or near the pump. A shutoff valve should be 
installed so that this service can be made inoperative while the vessel 
is in polluted water. This shutoff valveshould be installed just beyond 
the point of take-off from the vessel’s main salt water system and it 


should be labeled “KEEP CLOSED WHILE IN HARBOR’’ The principle is the 


same as shown for swimming pools in Fig. 13. 
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3. SANITARY (OVERBOARD) WATER SYSTEM 


3.1 GENERAL 


The sanitary (overboard) water system should be independent of the po- 
table water system and the wash water system. All faucets on the sanitary 
(overboard) water distribution system should be clearly labeled with a 
sign reading ‘“‘UNFIT FOR DRINKING” Overboard water should not be piped 
into the galley or pantry for floor flushing purposes. Water from the 
sanitary system may be used for garbage disposal provided that part of 
the pipe whichis within the galleyisproperly labeled or painted orange. 
There should beno outlets from the sanitary water system in the hospital 
or other medical treatment spaces except those for flushing waste dis-. 
posal units such as toilets, bedpan washers, and slop sinks. 


4. VESSEL-TO-SHORE PRESSURE WATER CONNECTION 
4.1 GENERAL 


When facilities are installed on a vessel whereby it will be possible 
to connect any non-potable water system on the vessel to a potable water 
system on a pier for the purpose of utilizing the pressure from the pier 
system, there should be installed on the vessel, at or near the inlet 
end of the non-potable system to be so implicated, a standard device to 
prevent flow of water from the vessel to the shore. 
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5. GALLEYS, PANTRIES, SCULLERIES, AND FOOD 
HANDLING AND STORAGE SPACES 


Se 1 STRUCTURAL 


5.11 Decks. The decks or flooring of all spaces in which food or 
drink is stored, prepared, or served should be constructed so as to be 
easily cleaned. When deck drains are installed, they should be provided 
with traps and the deck or flooring should be graded to drain properly 
to them. A gutterway may be placed around the outer edge of the galley, 
provided it is not behind any equipment which might be installed against 
the bulkhead and is accessible for cleaning. If cover plates are in- 
stalled over the gutterway, they should be portable and made of heavy 
expanded metal, open mesh material, or perforated plate. 


5.12 Bulkheads and Deckheads. Bulkheads and deckheads of spaces in 
which food is stored or prepared should have smooth, light-colored, and 
washable surfaces. Ingalleys, pantries, and sculleries they should have 
a hard finish and should preferably be of metal. 


Fibrous insulation should be sheathed in such a manner as to prevent 
particles of the insulation from falling upon food. Cloth or plaster 
surfacing is not satisfactory. 


Fibrous air filters should not be installed in the deckhead or over 
food processing equipment. 


All enclosures, such as double bulkheads and deckheads, should be rat- 
proofed and should be constructed so as to minimize the harborage for 
other vermin. 


Perforated accoustical material should not be installed in galleys, 
pantries, sculleries, and food handling and storage spaces; it will be 
satisfactory in dining spaces if the sound-absorbing material is of such 
a nature, or is so. sheathed beneath, as to prevent particles from fall- 
ing through the holes and seams. (See Sec. 22.222, p. 91) 


5-13 Piping in Deckheads. Pipe in unsheathed deckheads over spaces 
where food is stored or prepared or utensils are washed, or over portions 
of spaces from which food is regularly dispensed should be insulated if 
condensation is likely to form on the pipe. 


Drainage linesinthe deckheads of these spaces should be avoided where 
possible. Where unavoidable, they should be constructed as specified in 


pemeaG,.o1, ‘po 27": 


9-14 Drainage of Space. Butcher shops, galleys, sculleries, and similar 
food preparation spaces, the decks of which require flushing for adequate 
cleanliness, should be provided with one ormore drains and the flooring 
should be sloped thereto. 


5.15 Insect Sereens. An effective means should be provided for the 
exclusion of flies from spaces in which food is prepared or served while 
the vessel is in port during the seasons of the year when flies are pre- 
valent. All structural openings from food spaces to the outer air should 
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be effectively screened with 16-mesh or finer wire, or plastic cloth. 
Door screens should preferably open outward wherever practicable. Sky- 
lights above food spaces which can be opened should be equipped with re- 
movable insect screens. On seagoing ships, it may be necessary to pro- 
vide portable screened frames which can be placed in the openings when 
needed. Window and door screens should be tight-fitting. 


Either the inlet orthe supply outlet opening in natural draft ventilat- 
ing ductsin food spaces should be covered with insect screening. Forced 
draft ventilation openings into food spaces donot require insect screen- 
ing. Tight-fitting, self-closing louvers are satisfactory in lieu of 
mesh cloth in the outlets of forced draft exhaust openings. 


5-16 Toilet and Lavatory Facilities. Adequate toilet facilities 
should be located convenient to food handling spaces. It is preferable 
that toilet rooms should not open directly into spaces where food is 
stored, prepared, or served. If this is not possible, the doors sepa- 
rating such spaces should be self-closing and tight-fitting. 


Hand washing facilities, including hot and cold, running, potable or 
wash water, andmeans of dispensing soap and single-use, individual towels 
should be provided in or convenient to toilets and should preferably be 
installed in each galley and pantry or combinations thereof. A Sign 
reading “*WASH HANDS AFTER USING TOILET” should be provided so as to be 
readily observable by food handlers. Scullery sinks or vats for the 
washing of cooking utensils, and slop sinks are not satisfactory as hand 
washing facilities for food handlers. 


9e2 SERVICES 


5-21 Water Supply. Only potable water should be piped into spaces 
where food is stored, prepared, or served except as indicated in Sec. 
2.3, p. 16. The potable water system should be protected against back- 
flow as recommended in Sec. 6.22, p.26. 


Hot and cold potable water should be piped to all spaces in which food 
is prepared or utensils are washed. 


9.22 Steam for Cooking. Steam from a vessel’s boiler system can be 
used with safety for indirect heating or cooking of food. Boiler steam 
is satisfactory as ameans of heating potable water ifindirectly applied, 
such as through a coil, tubes, or a separate chamber. Steam which is to 
be applied directly to food should be made from potable water. 


9-23 Lighting. All working surfaces in spaces where food or drink is 
prepared, or where utensils are cleaned should be provided with light of 
an intensity not less than 10 foot-candles. This intensity of lighting 
does not apply to the dining room. Storage rooms should be lighted with 


an intensity of at least 4 foot-candles measured at a distance of 30" 
from the floor. 


5.24 Ventilation. All spaces in which food is prepared should be ade- 
quately ventilated. Natural ventilation should be supplemented by ade- 
quate exhaust fans and stove hoods. (For standards of good practice, 
see Appendix A, p. 93) 
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5-25 Disposal of Wastes. Proper means should be provided for the 
storage and disposal of putrescible wastes. (See Sec. 10.2, p. 35) Food 
storage spaces and food handling equipment should be protected against 
the backflow of waste as described in Sec. 6.34, p. 28. 


9.3 EQUIPMENT 


5.31 Construction and Arrangement. All utensils and working surfaces 
used in the preparation, storage, and serving of food or beverage, and 
in the cleaningof food utensils should be so constructed as to be easily 
q@leaned and self-draining. 


Utensils containing, or plated with cadmium or lead should not be used 
except that solder containg lead may be used for jointing. 


Fixtures of open-base type should be elevated at least 6" above the 
deck to permit easy cleaning; otherwise, the base should be set in cement 
or a plastic material to: make a vermin and insect-proof bond between the 
base of the fixture and the deck, and the space within the base should 
be completely covered with a tight-fitting metal plate or filled with a 
light weight concrete. When a fixture is installed against a bulkhead, 
the space or crack created back of the fixture should be sealed. 


No equipment should be installed that will permit food or drink to come 
in contact with threaded surfaces consisting of non-rounded, V-type 
threads. Rotating shafts which pass through surfaces touched by food or 
drink should fit closely. 


5.32 Steam Kettles. The lid of a steam kettle should be constructed 
with a lip arrangement that will overlap the hinge seamto prevent foreign 
matter from dropping into the kettle when the lid is opened. 


Vent lines from steam kettles terminating on the weather deck should 
be screened with a portable, 16-mesh, corrosion-resistant wire. 


5.33 Washing and Bactericidal Treatment Facilities. Adequate facili- 
ties for washing and for the bactericidal treatment of eating, drinking, 
and food handling utensils‘) should be provided, and only potable water 
should be piped thereto. 


Facilities for scraping and pre-rinsing used dishes should be provided. 
Sinks in which utensils are pre-rinsed should be located after the scrap- 
ing point but before a dishwashing machine. This arrangement will in- 
crease the likelihood that pre-rinsing will be performed and will also 
facilitate the flow of utensils to the dishwashing machine. 


Water of 110° F. tol20° F. temperature is best suited for washing utensils 
by hand. A temperature somewhat higher shouldbe provided for the washing 
process in dishwashing machines but it should not exceed 140° F. Suit- 
able thermometers should be provided to indicate the temperature of the 
wash water in dishwashing machines. 


(1) As here and afterusedthe term ‘‘utensil” includes any kitchenware, tableware, 
glassware, cutlery, containers, or equipment with which food or drink comes in 
contact during storage, preparation, or serving, 
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After washing eating and drinking utensils, they should be subjected 
to a bactericidal treatment by one of the following methods listed in 
order of preference: 


(1) 


(a) 


(b) 


(c) 
(d) 


(e) 
(f) 


By immersion of the utensils or equipment for at least 2 min- 
utes in clean, hot water at atemperature of at least 170° F., 
or forl1/2minute in boiling water. With this procedure there 
should be provided a2 or preferably a 3-vat sink. The second 
vat, or the second and third vats, should be deep enough and 
should have sufficient cross-sectional area to accommodate a 
deep wire basket in which to submerge the dishes. All vats 
of the sinks should be at least 18" by 18" in cross dimensions 
with the wash vat at least 12" deep and the rinse and bacteri- 
cidal vats (or acombination thereof) at least 16" deep. Where 
the bactericidal treatment is to be effected by this method, 
means should be provided for maintaining the water inthe pro- 
per vat at a temperature of 170° F. or more while utensils 
are being given the bactericidal treatment. To overcome the 
loss of heat to the utensils, to avoid frequent replacement 
of the water, and to avoid the wasting of water which has 
cooledinthe delivery line, it is usually essential that there 
be installed a heating device which is integral with the bac- 
tericidal vat. These objectives may be accomplished by the 
use of one of the following devices: 


A steam or electrically-heated jacket under or around the 
vat. 


Steam coils within the vat provided the unit is removable 
or can be rotated to a vertical position for routine clean- 
ing. 


A removable, immersion-type, electrical unit in the vat. 


One or more steam injectors at the bottom of the vat, in- 
stalled in such a manner as to effect thorough mixing of 
the steam and the water. Boiler steam is satisfactory for 
use in this connection. 


A gas jet under the vat. 


A steam, electric, or gas-heated recirculationunit attached 
directly to the bactericidal vat. 


To avoid delay due to the time required to raise the temper- 
atureof the water in the bactericidal vat initially and after 
subsequent replacements of the water, particularly where large 
numbers of utensils are being treated, the water should be 
delivered to the sink at a temperature of at least 170° F. 
All heating devices should preferably be thermostatically 
controlled. 
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Suitable thermometers should be provided to indicate the temper- 
ature of the water in the bactericidal vats, and of the rinse 
waterof dishwashing machines. Thermometers serving sink vats 
should preferably be of the dial type with the dial attached 
to the splash plate of the sink or the adjoining bulkhead. If 
necessary for cleaning purposes, the thermal unit should be 
removable from the sink. 


Deep wire baskets should be provided with each sink installed 
for, or likely to be used for, rinsing and the bactericidal 
treatment of eating and drinking utensils. Means should be 
provided for the removal of the baskets from the bactericidal 
treatment vat without submerging the hands. Long handles of 
the fixed, folding, or detachable type or any other devices 
serving the same purpose are acceptable. 


(2) By immersion of theutensils or equipment in a lukewarm chlorine 
bath containing at least 50 p.p.m. of available chlorine if 
hypochlorites are used, or a concentration of equal bacteri- 
cidal strength if chloramines are used. With this method of 
bactericidal treatment 3 vats should be provided. One vat is 
for washing, the second for rinsing, and the third for chlorine 
immersion. The depth of sinks should conform to those in- 
dicated in (]) next above. | 


(3) By exposure of the utensils or equipment in a steam cabinet 
at a temperature of at least 170° F. for at least 15 minutes, 
or at a temperature of 200° F. for at least 5 minutes. 


(4) By exposure of the utensils or equipment in an oven or hot 
air cabinet at a temperature of at least 180° F. for at least 
20 minutes. 


(5) In the case of utensils or equipment so designed or installed 
as to make immersion or exposure impractical, the equipment 
may be treated for the prescribed periods of time either at 
the temperatures or with chlorine solutions as specified above, 


(a) with live steam from a hose if the steam can be confined, 
(b) with boiling rinse water, or 
(c) by spraying or swabbing with chlorine solution. 


(6) Any other method which, upon application, has been determined 
to be effective inthe prevention of the spread of communicable 
disease. 


Drinking glass rinsers are satisfactory as an addition to, but not as 
a substitute for, washing and bactericidal treatment. The potable water 
line supplying them should be protected against backflow as specified in 
Mec. 6:\22, a. 26. 


24 


Dishwashing machines, if installed, shouid be of a design which will 
effectively clean and disinfect utensils. They should be subject to easy 
inspection and cleaning. Multi-compartment machines are preferable to 
single-compartment ones; the latter should be installed only where space 
limitations require it. Automatic detergent dispensers are recommended, 
particularly for single-compartment machines. Only potable water should 
be used in dishwashing machines, and the water service should be in- 
stalled as recommended in Sec. 5.21, p. 20. 


Facilities for the bactericidal treatment of eating and drinking uten- 
sils will not be required in the captain’s or master’s pantry as this 
space 1s considered as being used by an individual rather than a group. 


If a scullery is located in proximity to a galley or a pantry, faci- 
lities for washing utensils need not be provided in either of the latter 
Spaces as it can be reasonably assumed that this operation would be per- 
formed in the scullery. 


9.34 Stowage of Equipment. Adequate provision should be made for the 
stowage of all dishes, containers, and utensils in a clean, dry place 
above the deck for protection against contamination. Drain racks, trays, 
and shelves should be made of corrosion-resistant material. 


Sufficient stowage space should be provided near the steward’s depart- 
ment for the cleaning gear used in food preparation spaces. 


9.4 REFRIGERATION 


Provision should be made for the stowage of all readily perishable food 
or drink at or below 50° F. Thermometers should be provided to indicate 
temperatures and they should be installed in the upper portion of a re- 
frigerator and away from the cooling element or cold air flow. 


To prevent the improper stowage of perishable foods on the decks of 
refrigerators of ship’s stores, shelving shouldbe installed within these 
spaces. 


9-41 Defrosting of Refrigeration Coils. If salt water from contami- 
nated harbors or other areas is used to defrost exposed coils within the 
refrigerated space, the salt water should be heated to 165° F. After the 
salt water has been heated to 165° F.,* 1t' can be cooled'to the desired 
temperature for the defrosting operation. Heating salt water to 165° F. 
will not be required when open sea water which is relatively free of 
contamination is used. 


The use of salt water without treatment by heat for defrosting will be 
acceptable when the defrosting operation is performed within an enclosed 
refrigeration unit located in the fan room space apart from the stored 
cargo. 


Drains from refrigerated spaces should be protected against backflow 
as indicated in Sec. 6.04, 4p. Doe 


25 


6. PLUMBING 
6-1 SPECIAL EQUIPMENT 


6.11 Air Gaps. An air gap is the unobstructed vertical distance 
through the free atmosphere between the lowest opening from any supply 
pipe or fixture drain and the flood-level rimof the receiving receptacle. 


An air gap should be at least twice the diameter of the delivery pipe 
or drain which is being protected. When a receiving funnel is provided, 
its vertical sides may be extended upward provided the gap 1S measured 
from the top of the extended side of the funnel to the end of the pipe 
or drain. (See Fig. 6) 
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6.12 Backflow Preventers (Vacuum Breakers). When an air gap cannot 
be provided in the water supply line to a fixture, a suitable backflow 
preventer should be installed in the supply line on the discharge side 
of the control] valve and at least 4" above the flood-level rim of the 
fixture asshown in Fig. 7. The backflow preventer should be so designed 
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that a complete cycle of moving parts, if any, is made each time the 
control valve in the supply line is opened and closed. Backflow pre- 
venters which meet the specifications set forth in American Standard 
Backflow Preventers in Plumbing Systems, 1943, 61) are recommended. 


6.13 Backwater Valve. A backwater valve is a mechanical device in- 
stalled in a soil or waste line to prevent the reversal of flow under 
conditions of back pressure. In the check-valve type, the flap should 
swing into a recess when the line is flowing full topreclude obstructing 
the flow. 


6.14 Fixtures. All] fixtures should be resistant to corrosion by salt 
water and the atmosphere over salt water. Fixtures should be designed 
so as to function efficiently and be easy to clean. Internal corners 
within a fixture should be rounded wherever practicable. 


The installation of bidets is discouraged. If installed, they should 
be of the jet type and any potableorwash water line serving them should 
be equipped with a backflow preventer. (See Sec. 6.12, p. 25) 


6.2 POTABLE WATER SYSTEM 


6.21 Materials. Only new pipe, tubing, or fittings should be used in 
the potable water system. . 


Lead pipe and cadmium-lined fittings should not be used in the potable 
water system. 


6.22 Prevention of Backflow into the Potable Water System. The po- 
table water system should not becross connected to any non-potable water 
system andnoprovisions should bemade for such a connection. Overflows, 
vents, and drains from tanks, and drains from the distribution system 
including any treatment plant, should not be directly connected to a deck 
or sanitary drain nor should the ends of such lines terminate in the 
normal bilge space. When extended toward the bottom of the vessel, they 
should terminate at least 18" above the inner bottom plating or the lowest 
point of the bilge in the absence of such plating, and the ends should 
be readily accessible for inspection in both instances. An air gap and 
receiving funnel should be installed in these lines at or above the point 
of termination if the water is discharged to a closed tank of a non-po- 
table water system, to a deck or Sanitary drain, or through flooring. 


The delivery of potable water to a non-potable water system should be 
through an air gap. ; 


The delivery of potable water to sinks, wash basins, bath tubs, laundry 
trays, clothes-washing machines, boiler water spill tanks (hot wells), 
and like receptacles should be made at a point at least twice the pipe 
diameter above the flood-level rim of the receiving receptacle. The 
delivery of potable water to waste disposal units, hospital equipment, 
certain equipment used in the preparation or processing of food, or 
equipment for the washing ofeating and drinking utensils should be above 





(1) American Standards Association, 70 East 45th Street, New York, New York. 


27 


the rimor through an air gap, except that where such is mechanically im- 
practicable or water under pressure is required in the unit, a backtlow 
preventer should be installed. If the potable water piped to the vege- 
table steamer or cooker does not come in contact with the food or other 
liquids, an air gap will not be needed in the supply line. If above-the- 
rim delivery or a vacuum breaker on the discharge side of the control 
valve is impracticable on a drinking glass rinser, vegetable peeler, or 
a like flow-through unit, a 1-1/2-inch or larger waste drain or an over- 
flow opening at a point at least twice the water pipe diameter below the 
water inlet will be suitable if the waste discharge is through an air 
gap immediately below the unit. A direct connection of the potable wa- 
ter system to a coffee urnor to the top of asteam kettle is satisfactory. 


6.23 Drinking Fountains. Bowls or basins of drinking fountains, and 
coolers should be constructed of impervious non-oxidizing material and 
should be so designed and constructed as to be easily cleaned and pro- 
tected against backflow. The jet ofadrinking fountain should be slant- 
ing and the orifice of the jet should be protected by a guard in such a 
manner as to prevent contamination thereof by droppings from the mouth or 
by splashing from the basin. The orificeof sucha jet should be at least 
1/2" above the rim of the basin. The drain from the fountain should not 
have a direct connection with a sanitary drain unless the fixture is 
trapped. 


The water supply pipe should be provided with an adjustable valve fit- 
ted with a loose key, or an automatic valve permitting the regulation of 
the rate of flow of water to the fountain so that the valve manipulated 
by the users of the fountain will merely turn the water on or off. 


The waste opening and pipe should be of sufficient size to carry off 
the water promptly and should be provided with a strainer. 


6.3 DRAINAGE SYSTEMS 


6.31 General. Drain, soil, and waste pipes should be of adequate size 
and so constructed asto prevent clogging and subsequent backflow of sew- 
age or contaminated waste into the fixtures and spaces served. Adequate 
provisions should be made to prevent these pipes from freezing. 


No drainage line of any kind, or pipe carrying wash or salt water 
or other non-potable liquid, should pass through any potable water 
tank or over any manhole in it. Tunnels through potable water tanks 
for such pipe should be completely drainable. Horizontal tunnels should 
be of heavy plate and on a continuous slope and the pipe therein should 
be extra-heavy with butt-welded joints. No toilet or urinal should 
be installed on or directly above that part of a deck which forms the 
top of a potable water tank. Toilet and bathroom spaces should not 
extend over such tank tops. 


Drainage pipes carrying sewage or other liquid waste should not pass 
directly over or horizontally through refrigerated cargo holds, spaces 
where food is stored or prepared, spaces where utensils are washed, or 
portions of spaces from which food is regularly dispensed unless the pipe 
is extra-heavy, galvanized steel or galvanized standard wrought iron with 
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welded joints, and is hydrostatically tested for leakage at the maximum 
head obtainable in the line. The joint may be butt-welded if steps are 
taken to prevent or remove any welding bead within the pipe. Butt-welding 
may be avoided by the application of a sleeve coupling which is welded 
at the ends of the sleeve but not at the ends of the pipe. 


When water from overboardis treated aboard a vessel for use as potable 
water, sanitary drainage preferably should not be discharged on the same 
side forward of the overboard water intake. When avoidance of this is 
impracticable, the waste discharge should be as high as possible and the 
water intake as low and as far forward as possible. 


Waste containing sewage, food particles, or putrescible matter should 
not be discharged to the bilge. 


6.32 Vents and Traps. Drainage systems whichreceive sewage, ablution- 
ary water, or putrescible waste should be provided with the necessary 
vents and water-sealed traps to prevent gases or obnoxious odors from 
entering any space served, 


The drains from all fixtures, including urinals, toilets, showers, bath- 
tubs, wash basins, drinking fountains, sinks, and other equipment in food 
handling spaces should be provided with water-sealed traps designed to 
minimize the depositionof settleable solids. The trap should be the same 
size asthe drain to which it is connected. When an air gap is installed 
in the drain, the trap should be installed below the air gap. A garbage 
grinder drain or a garbage chute may be provided with a backwater valve 
in lieu of a trap when discharged independently. 


6.33 Cleanouts. Cleanout and “rodding” plugs should be installed at 
appropriate places in the drainage system. Means of opening and clean- 
ing traps should be provided. 


Cleanout and “rodding’’ plugs should not be installed in those parts of 
drainage systems which are over potable water tanks, over Spaces where 


food or eating utensils are stored or handled, or in refrigerated cargo 
holds. 


6.34 Prevention of Backflow of Waste. Individual air gaps should be 
installed inthe drain lines fromcertain types of fixtures such as water- 
bath sterilizers, hospital waterstills, autoclaves, steamkettles, drink- 
ing glassrinsers, vegetable peelers, coffee urns, aswell as all hospital 


and food handling equipment which may be subject to sub-atmospheric 
pressure. | 


Air gaps should beinstalled in the individual drain lines from refrig- 
erated cargo holds or boxes, ship’s stores refrigerators, dry stores 
space, dishwashers, and equipment used in the preparation or processing 
of food, if drainage is to a deck drainage System or one which receives 
human sewage!) or hospital wastes. Individual air gaps will not be es- 


sential inthese drain lines if one of the following conditions is satis- 
fied: 


(1) Human sewage isdefined as liquid wastes containing human excreta; excreta includes 
feces, urine, secretions from the skin and spittle. 
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(1). The drains are independent of each other and of all other 
drainage systems. .(See Fig. 8) 
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(2) The deck drainsofthese spaces and the drains from the equip- 
ment are connected to a common, independent, overboard dis- 
charge provided the drain line also serves a telltale deck 
drain in the food handling space and a telltale deck drain 
near each of the other spaces. In the latter case, the tell- 
tale deck drain should be in an adjacent frequented space or 
passageway and at a level at least 6" lower than that of the 
drain in the floor of the refrigerated food storage spaces. 
(See Fig. 9) This system should not be connected to a deck 
drainage, or a human sewage or hospital waste drainage system 
except as stated in Sec. 6.341, p. 30. Refrigerated spaces 
on the same deck level need not be protected with telltale 
drains if not connected to other drainage systems. 
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Either of the food wastes drainage systems mentioned next above in (1) 
and (2) may safely discharge by gravity directly overboard or through 
air gaps to other drainage systems. Pumps or steam-operated ejectors 
are satisfactory in continuous drainage systems which discharge above or 
below the water line regardless of the elevation of the spaces if tell- 
tale overflow deck drains areinstalled asrecommended in (2) above. (See 
Fig. 10,A) Ejectors which are operated by overboard water should not be 
installed in continuous systems. If wastes from these .food handling 
spaces are discharged through an air gap to a sump, ejection from the 
sump by an overboard water-operated ejector is satisfactory, regardless 
of the location of the spaces or equipment served or the location of the 
outlet of the overboard discharge. (See Fig. 10,B) 
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6.341 Overboard discharge connection. Air gaps for individual fix- 
tures will not be required if the discharge lines of either of the drain- 
age systems mentioned above in (1) and (2) on p. 29 are connected to an 
overboard discharge which serves a deck, human sewage, orhospital wastes 


drainage system providing the installation’ is in accordance with all of 
the following: 


(8) The connection is immediately adjacent to the shel] opening; 
1.€., about 36" from the shell. . 


(2) Each food waste drain connected to. the overboard discharge is 
equipped with a backwater valve located immediately adjacent 
to the connection. | | 

; a 

(3) The overboard discharge carrying the combined drainage is free 
of checks and other obstructions (except the usual flap valve 
at the shell) and the diameter is at least 4" and not less 
than the diameter of the largest line serviced. (Valves 
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required for other purposes should be inboard of the junction 
on the soil line and inboard of the backwater valve on the 
food waste drain. ) 


(4) Telltale overflow deck drains are provided in the food waste 
system as specified in (2) on p. 29. 
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When refrigerated cargo spaces are located on the inner bottom plat- 
ing and it 1s impracticable to comply with the previous recommendations, 
and drainage is effected by direct connection to a separate pump or 
steam-operated ejector or a bilge pump, there should be installed in the 
suction line 2 check valves with a valve-controlled bleed (backflow 
waste) between them. The check valves should be above the inner bottom 
plating and near the pump or its suction manifold. The diameter of the 
bleed should be at least one-fourth of the diameter of the suction pipe 
but not less than 1/2" and it should be conspicuously labeled “KEEP OPEN 
WHEN LINE NOT IN USE’. ‘ Overboard discharge may be above or below the 
water line. (See Fig. 12) 


6.4 SWIMMING POOLS 


Details regarding plumbing for swimming pools will be found in Part 7. 
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7. SWIMMING POOLS 


7.1 GENERAL 
Fill-and-draw swimming pools should not be installed. 


Recircul ating swimming pools should be equipped with filters and chlo- 
rinators. They should be constructed in accordance with the recommenda- 
tions in the latest edition of Design, Equipment and Operation of Swim- 
ming Pools. 


Flowing-through salt water swimming pools, the type most practicable 
for seagoing vessels, and their water supply systems should be designed 
so as to provide maximum protection for the swimmers. 


7.2 SALT WATER POOL 


The number of bathers that can safely use a swimming pool at the same 
time and the total number that can use a pool during one day are con- 
trolled bythe area of the pool and the rate of replacement of the water 
in the pool with clean water. Therefore, the pool should be designed 
with due attention to the probable peak bathing load and the maximum 
space available for the construction of a pool. The following principles 


should be applied in the design of flowing-through salt water pools. 
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FIG.13 


7.21 Area. The design capacity of the pool should be judged on the 
basis of an area allowance of 27 square feet per bather. 


7.22 Water Turnover. 
water inthe pool, 
be such as to effe 


In order to maintain a satisfactorily clean 
the rate of flow of clean sea water to the pool should 
ct complete replacement every 6 hours or less. 





(1) American Public Health Association, 1790 Broadway, New York, New York 


a3 


7.23 Inlets. The flowing-through water should be delivered to the 
pool through multiple inlets located soas toensure uniform distribution. 
These inlets should beserved by a branch taking off from the main supply 
line at the pressure side ofthe filling valve near the pool. This branch 
should be designed to effect at least a 6-hour replacement of the water 
in the pool when flowing full. Control of the flow should be independent 
of the shutoff valve on the branch, 


7.24 Overflow (Waste). The overflow should be discharged at the sur- 
face into scum gutters or a similar boundary overflow with multiple out- 
lets to the waste system spaced not more than 10' apart. 


7.25 Drains. A drain should be installed at the lowest point in the 
pool. Drainage facilities should be of sufficient capacity to ensure 
quick emptying of the pool. The drains from the pool should be inde- 
pendent but when connected to any other drainage systems, a backwater 
valve should be installed in the swimming pool drain line. 


7.26 Slope of Bottom. The bottom of the pool should slope toward the 
drain or drains in such a manner as to effect complete drainage of the 
water from the pool. In the interest of safety, the slope of the bottom 
of any part of the pool where the water is less than 6! deep shouldnot 
be more than 1' in each 15'- There should be no sudden change of slope 
within the area where the water depth is less than 5'. 


7.3 WATER SUPPLY SYSTEM 


It is preferable to have a separate water supply system, including the 
pump, and to locate the water intake at the forward end of the vessel 
and forward of all sewage outlets. However, on the assumption that the 
pool will be filled and the flowing through will occur only when the 
vessel is under way, it will be satisfactory to have this service ren- 
dered by the fire or sanitary (overboard water) pumps or a combination 
of these pumps, provided: 


(1) The delivery line to the pool is independent, originating at 
or near the discharge of the pump or the valve manifold, or 
at a point where the maximum or near-maximum flushing of the 
fire or sanitary (overboard water) pump and main is routinely 
effected after leaving polluted waters. 


(2) A readily accessible shutoff valve is located close to the 
point of take-off from the fire or sanitary (overboard) water 
system and labeled conspicuously “CLOSE WHILE IN CONTAMINATED 
WATER’. (See Fig. 13) 


7.4 SAFETY FEATURES 
For guidance relative to safety precautions in swimming pool design, 


reference should be made to the recommendations in the publication De- 
sign, Equipment and Operation of Swimming Pools. 


34 


8. ACCOMMODATIONS 
8.1 GENERAL 


Existing regulations and laws pertaining to passenger and crew accom- 
modations are enforced by other Federal agencies. Accommodations should 
be such as to protect the health of the occupant and to prevent the in- 
troduction, transmission, and spread of communicable diseases. 


9, HEATING, LIGHTING, AND VENTILATION 


~ 9,1 GENERAL 


Heating, lighting, and ventilation should be adequate for the control 
of communicable diseases. Lighting and ventilation as aids in the main- 
tenance of sanitary conditions in food storage and handling spaces should 
be as recommended in Secs. 5.23 and 5.24, p. 20. . 


In Appendix A, p. 93, there are set forth principles which are con- 
sidered good practice in marine construction and it is recommended that 
designers consult them for guidance. : 
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10. GENERAL SANITATION 
10.1 CONSTRUCTION IN FOOD AND LIVING SPACES 


Surfaces, including flooring, within food and living spaces should be 
constructed so asto facilitate cleaning. Molding or molded coves should 
be installed incorners wherever practicable, particularly inthose formed 
by bulkheads and decks, or by sheathing and floor covering. 


_ Living quarters should be constructed so as to prevent places of har- 
borage for vermin. It is preferable that they be formed of single bulk- 
heads and deckheads. 


Perforated, sound-proofing sheathing over voids or insulation should 
not beinstalled in food preparation or storage spaces. (See Sec. 22.222, 
p- 91) Its use in quarters and passageways creates harborage for smal] 
vermin and may result in serious vermin infestation. If installed, the 
material should be adequately treated before installation, and with suf- 
ficient frequency thereafter, to control infestation. Its use in other 
spaces is not particularly hazardous. 3 


Lockers should be constructed where practicable as an integral part of 
a bulkhead, deck, or deckhead of.a compartment. When lockers are de- 
signed as separate fixtures, they should be of smooth metal, elevated 
above the deck, and have a sloping top upon which trash and waste cannot 
accumulate and which can be readily inspected. The corner angles should 
not be extended above the top. 


Beds and bunks should preferably be of open-type construction. They 
should be constructed and installed so as to minimize harborage for rats 
and other vermin. When tubular material is used in the construction of 
either the bed or the spring frame, such tubes should be blocked with 
.cement or metal at suitable places in order to prevent the entrance of 
vermin. All holes in the tube should be sealed. 


Drain holes in the top and bottom edges of hollow metal doors need not 
be ratproofed. oda. 


10.2 WASTE STORAGE AND DISPOSAL 


Adequate provisions should be made for the storage and disposal of 
waste. Cans with tight-fitting covers should be provided for the col- 
lection of garbage in galleys, pantries, sculleries, and other spaces 
where food and utensils are cleaned. Unless provisions are made for the 
incineration of garbage on the vessel, special facilities for itsstorage 
while in port should be provided if: 


(1) The disposal of garbage from the ship to land or overboard is 
prohibited by local ordinances or plant quarantine law. 


(2) Collection service at the pier is not available. 


Garbage grinders should not beconnected to potable or wash water lines 
unless an air gap is installed in the supply line; if water from the 
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sanitary water system is used, the line should be stenciled or painted 
orange. (See Subpart 3.1, p. 18) 


10.3 PROTECTION OF FRESH DOMESTIC WATER INTAKES FROM VESSEL WASTES 


Vessels which operate on fresh water lakes and rivers should not con- 
taminate domestic water intakes by the discharge of sewage or contami- 
nated ballast water in the vicinity of such intakes or in restricted 
areas established by State law or municipal ordinance. When necessary 
to use toilets while the vessel is within such areas, the requirements 
for the particular area should be followed. When not otherwise speci- 
fied, means should beprovided to retain all the sewage in suitable tanks 
for subsequent discharge in unrestricted areas, or to retain the set- 
tleable solids and chlorinate the effluent before discharging it into the 
restricted area. When it is necessary to discharge ballast water which 
has been drawn from polluted areas at points near water intakes or in 
restricted areas, the ballast water should be chlorinated before being 
discharged. 


In both cases, chlorine should be applied by a commercial hypochlor- 
inator and the chlorinated sewage effluent or ballast water should be 
given a dosage of at least 15 p.p.m., with a contact period of at least 
30 minutes before being discharged. 
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20. RATPROOFING; GENERAL"! 
20.1 PRINCIPLES OF RATPROOF CONSTRUCTION 


The ratproof construction of a vessel can be accomplished by designing 
and building it in such a manner as to eliminate or render inaccesSsible 
to rats those spaces affording harborage where they may shelter, nest, 
breed, or obtain food. Open-type construction which eliminates enclosed 
spaces, opens to view partially enclosed places, and effects visibility 
by the proper location and arrangement of service lines, machinery, 
equipment, furniture, fixtures, and similar features is preferred to 
protective ratproofing. Where void spaces, including those filled with 
insulation, and uninspectable places are unavoidable, it is preferable 
that they be sheathed or enclosed with plate, sheet metal, or 1/2-inch 
mesh metal material. 


When non-ratproof material is installed and is to be made resistant to 
rats, it should preferably be completely covered with sheet metal. How- 
ever, where this in impracticable, flashing of all gnawing edges as in- 
dicated hereinafter is generally satisfactory. 


The control of rat infestation on vessels is also concerned with pre- 
venting the passage of rats from one section of a vessel to another. 
Such sections as cargo holds, engine rooms, forepeaks and afterpeaks, 
chain lockers, tonnage and bunker spaces, auxiliary machinery spaces, 
food and other storage spaces, refrigerated spaces, and galleys and 
pantries should be completely isolated with dependable ratproofing. 
Double decks and deckheads, sheathing over a void or insulation, and 
double bulkhead partitions within these sections and within liying quar- 
ters, dining rooms, and other public places should be ratproofed. Rat- 
proofing of single bulkhead boundaries of living quarters, dining TOOMS,¢ 


and other public places, is not essential but such boundaries and parti- 
tions should be made resistant to the easy passage of rats, 


20.2 MAXIMUM OPENINGS IN RA‘IPROOF OR RATPROOFING MATERI AL 


All square and round openings, snipe and drain holes, and slots should 
be not greater than 1/2". It is preferable that slots be not greater 
than 3/8" wide. 


20.3 MATERIALS 


20.31 Ratproofing Materials. Materials used for ratproofing should 
be hard and resistant to the gnawing of rats. Sheet lead, wood, fiber 
board, plaster board, and like materials are not resistant to rat gnaw- 
ing. Sheet metal should be thick enough to resist tearing by rats and 
to withstand blows to which it might be subjected; it should be non- 
corrosive, galvanized, or painted. Perforations in sheet metal and the 
mesh of steel wire and hardware cloth should not exceed 1/2". The fol- 
lowing materials are suitable for ratproofing within space limitations 


(1) For additional information on composition board, see Part 22. 


38 


subsequently indicated: Steel plate, sheet iron or steel(!), sheet 
aluminum or other metal alloy of suitable hardness and strength, per- 
forated sheet iron, expanded metal, flattened expanded metal, wire or 
hardware cloth, and metal lath. 


Metal lath weighing at least 3.4 pounds per square yard is satisfactory 
in certain spaces provided it is covered with an approved hard material 
with a smooth-surface finish. However, it must be stated that metal 
lath will corrode, and that then its usefulness as a rat barrier under- 
neath a hard material having a smooth finish will deteriorate. 


When aluminum is substituted for sheet iron, it should have a thick- 
ness by the Brown and Sharpe gauge 2) next greater than the thickness 
specified for sheet iron; for example, aluminum of 16 gauge by Brown and 
Sharpe is suitable to replace sheet iron of 18 gauge by U. S. Standard. 


Aluminum having the following tempers and alloys will be acceptable: 
52S-1/4H, 52S-1/2H, 52S-3/4H, 61S-W, and 61S-T. 


Cements, putties, certain plastic sealing compounds, and lead should 
not be used as ratproofing in lieu of metal ratproofing, except that 
hard-setting cements may be suitable for closing openings around cables 
within ferrules at bulkheads. 


20.32 Non-ratproof Materials. The following non-ratproof materials 


are satisfactory when 


(1) chey comply with the general recommendations in Secs. 20.32] 
and 20.322, p. 39, 


(2) they are of ample thickness to withstand the normal blows to : 
which they are subjected in the space in which installed, and | 


(3) the boundaries and miscellaneous gnawing edges ane flashed as 
recommended in Sec. 20.42, p. 39. 
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(2) Gauges subsequently given are U. S. Standard for sheet iron and expanded metal, 
Brown end Sharpe for aluminum, and American Steel and Wire for wire cloth. 
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20.321 Wood should be dry or seasoned, and free of warp, splits, and 
knots. If splits, loose knots, or knot holes exist, they should be 
flashed. Wood should preferably be tongue-and-groove, shiplap or other 
overlapping joints, or plywood. Shiplap should have an overlap of at 
least 3/4". Plywood should be resin bonded and waterproof. | 


20.322 Composition board of suitable hardness and smoothness will be 
satisfactory in certain spaces. For recommendations regarding the use 
of this material see Part 22, p. 90. 


20.4 RATPROOFING OF NON-RATPROOF SURFACES 


Although metal construction is recommended, wood and certain other 
non-ratproof materials may be used satisfactorily if properly ratproofed. 
Both exposed surfaces of all double bulkheads or deckheads should be rat- 
proofed. Where ratproofing of a single bulkhead is required, only one 
surface need be treated but the ratproofing material should be placed on 
that surface of the bulkhead which is outside the space being ratproofed. 
In the case of double bulkheads, it is preferable that ratproofing mate- 
rial be placed on visible surfaces to facilitate inspection and rein- 
spection. Where protection against damage or appearance is a primary 
factor and good workmanship canbe assured by supervision and inspection, 
it 1s satisfactory to conceal ratproofing material. It can be placed 
between contacting layers of the non-ratproof material or behind it if 
it is placed in direct contact with the back of the material being rat- 
proofed. When the ratproofing material is concealed, the recommendations 
for flashing should be followed. 


Details regarding the thicknesses of sheathing and the gauges of rat- 
proofing materials are given in Table III. Composition board recommend- 
ations are given in Part 22, p. 90. 


20.41 Complete Coverage. The most dependable ratproofing of surfaces 
of wood or other non-ratproof materials which cover void spaces or in- 
sulation, or form the perimeter of stowage spaces is complete coverage 
with sheet iron or complete backing with expanded metal, flattened ex- 
panded metal, or wire mesh. Protection of this type is particularly 
desirable in spaces where the surface is vulnerable to damage and where 
means of approach for a rat to almost any part of the surface is regu- 
larly or periodically provided, and in spaces where food is readily 
available such as cargo holds and stowage spaces. 


Where complete coverage is impractical, protective ratproofing of such 
surfaces by flashing the boundaries and gnawing edges is satisfactory. 


20.42 Flashing. Flashing, as herein applied, should consist of cap- 
ping or covering corners, boundaries, and gnawing edges with a strip of 
sheet iron or other material which is dependably resistant to gnawing 
rats. The flashing strip should be wide enough to cover adequately the 
gnawing edge or edges and to ensure the firm fastening of the borders of 
the flashing material. It should be a continuous strip insofar as prac- 
ticable; numerous short pieces in a continuing line or curve are not sat- 
isfactory. Its width will depend upon the location. Flashing need not 
be placed over tightly fitted tongue-and-groove, shiplap, or similar 
overlapping joints except where such joints are within 6" of a deck or 
floor grating and certain horizontal ledges. 


40 


[B3ewW 


poepue dxy 


sso_T ao ysou ,Z/T 


*bs aod ‘sqt{ 


“pA 


UT Y3BT [BION 


ce 
Lan | 
co 
re 


N 
N 


‘f 


N 


co 
Loom! 


[- 2) 
er 
Cm 


(€) edereaod 


Sala] aiates 


\o 


(I) pavoq 
Tqeqdeo0y 


uot3 tsoduoo r=) 
sayout ut 


soyout ut 
(Z) (1) poomATd yooidizsqey 


aye Tduoo jo 
uot399401d 


net] ur Surysepy 
peatnber uaya 


eFviaaod 2yeTdwo) 


ut (9ZTs poys tury) 
-I9A0 34ST YIM POO 


(Z) (1) squtrol Burddety 


uoit 399ys 
jo asney 


usaaeq YITM 


guryorgq 
PEEOt Ces Th 


sooeds 
21[qe300dsutun-dutiaa0y 
peeyyIep wood IaToo) 


peeyyx[Nq woor Iatoo,) 


\© 
eo 


adh ¥[B@KBdO-UOH 
adAqy yl eBHIBD 
peeyyrng 390g 
JoOnp utyAIM ‘paTooo-ity 
pesodxs ‘paTooo-ity 
P®T009-T Top 
UOTJB[NSUT I9AO Zutyyzeoys 
uOoTJeTNSsut 13a0 ped o8.1e) 


Sp[Oy OF1e9 poqerestszoy *q 
sooevds 
e[qeyoedsutun-Juts3A07 
uoTZBTNsSuT JIAO Zutyyesys 
speeyy[Ngq user9g 
ZutlTteo ysey[eq pue es [Ig 
Sp[OyY o8180 [Bi9UueH ‘Be 


u0t39093 01d 
ue qeq ynoYyatTH 


ea 
FER. 
ae 
pees 
ee. 

@ 

La | 

ar) 

io] 

ua | 

$3) 

cr 

@ 

Q. 


uoit 3394S 





Suty sys pue ‘spesyyoeq ‘spesyyx[ng Joy s[ets9qeyW 


Sutpoordqyey FO sassoauyotyy wnuwutury 


i i ee Bah 


4] 








*AJOJVOVJSTIIBS YOU Suva S 
*uoTJ9930I1d pue uoTJONAASUOD Fo sqyta98W UO perteprsuos aq ptnoyg (Pf) 
"6€ ‘d ‘Ch'0%Z ‘99g aes ‘ButyseTz fo setdrourad ~erzaue3 ayy 103 (¢) 

"sooeds (9) pue (q) ut Asojouzstqes suede Om, (2) 
“suoTjepusuwocar ~Tetoeds soy EG ‘d ‘SET*IZ "28g e@ag 









seaoeds 
27983 00dsutun-3uts3a07y 
wh Bad S| 
Zutsed wWool-ieTtog pues sursuq 
sooeds 
®Tqe30edsutun-Jutsi9a0y 
SpeeyxTNq eTqnog 
SpeoyyTnq eTsurts 
sooetd 
OtTqnd pue saeqienb Zurary 
seoeds 
97qe309dsutTUN-SuTI9A07 
ee eth 3) 
AeT Tey 
sooeds 
27qe99edsutun-Juts2a0y 


P SNEEE ae ae De ee ae poe | | eee ee Sepa 








°3 











oe 











 93eM048 8 ,UTBAS}JBOG ‘a 
| saoeds 
eTqeqyoodsutun-Juts9a07 
Speeun lta 
23eM0ys pooy Aig 
saoeds 
eT qeyoedsutun-JZuts9aoy 


728 Be Se a o/T v 91/€1 | ene spwoqnosa 


spesyyx[nq 10T194xy 
SIOJBIIITIzear seatoqys s,dtyg ‘9 








e 








42 


The general principles in Secs. 20.421 through 20.424, pp. 42, 43, and 
44, are applicable wherever flashing is placed on bulkheads, deckheads, 
or sheathing over insulation or void spaces which are formed by wood or 
other non-ratproof material. Recommended substitutions for sheet metal 
flashing in certain spaces are given in Sec. 21.135, p. 53. 





Fic. IT 
FLASHED BOuNOCARIES 


MOTE: DIFFERENT WIDTHS OF FLASHING 
4 PROTECTION OTHER THAN SHEET 
METAL FLASHING 15 SUITABLE IN 

“CERTAIN SPACES. SEC. 21.136 






FIG. t@- FLASHING AT DECK 


GENERAL PRINCIPLES OF RATPROOFING - DECK AND BOUNDARIES 
FIG. 15 


20.421 Flashing at decks. Non-ratproof material within 6" of the 
deck or deck covering should be effectively ratproofed. If portable 
flooring or deck grating is installed, the ratproofing material should 
be extended upward to a point 6" above the surface on which a rat might 
stand to gnaw. The ratproofing may consist of placing a strip of sheet 
iron on the surface of the non-ratproof material, between layers of it, 
or behind it; or the placing of 1/2-inch mesh hardware cloth or expanded 
metal between layers of the non-ratproof material or immediately behind 
it. When the material is placed behind the sheathing, it should be at- 
tached to the deck or embedded in cement or composition flooring and 
stretched over and fastened to the outer surface of the furring strips 
to which the sheathing is attached. (See Fig. 15) ‘ 


Curbs or coves of concrete or special material which formor are ad- 
jacent to non-ratproof surfaces should be ratproofed as described in the 
preceding paragraph or by embedding in the curb 1]1/2-inch mesh, 18-gauge 
steel wire or hardware cloth; 18-gauge expanded metal; or 18 to 20-gauge, 
flattened expanded metal. This ratproofing should be securely fastened 
to the bulkhead or the deck, or extended into the composition flooring. 
If the flooring is ratproofed, the ratproofing material may be extended 
into or behind the curb or sheathing. (For ratproofing of flooring over 
cork see Sec. 21.41, p. 76.) If the top of the curb is less than 6" 
above the top of the deck grating, or of the deck in the absence of a 
grating, the lower portion of the sheathing should be ratproofed to the 
proper height by extending the hardware cloth or expanded metal upward 
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between or behind the sheathing or by ratproofing the sheathing inde- 
pendently. If a plain butt joint occurs at the top of the curb, the 
non-ratproof sheathing should be ratproofed as above, regardless of the 
height of the curb, unless the butt joint is closely fitted and is backed 
by solid wood at least 3/4" thick. (See Fig. 16) | 






RATPROOFING 
FRONT OR BACK 


BH? 





: GRATING 


3 LT 






LF “A’ 1S Less THAN 4" NO RATPROOFING 15 NECESSARY. 


FASTEN TO DECK OR BULKHEAD 


RATPROOFING AT DECK 
FIG. 16 


For the protection of acceptable composition boards at the deck, see 


Part, 22.,, :p..'90.. 


20.422 Boundaries except at decks. Terminal edges, and internal 
and external angles of non-ratproof surfaces should be flashed for a dis- 
tance sufficient to cover adequately the gnawing edge or edges and to 
ensure the firm fastening of the borders of the flashing material. The 
minimum dimensions of metal flashing should be as shown in Table IV. 


Table IV. Width of Flashing to Protect 
Gnawing Edges and to Permit Secure Fastening 
















Minimum 
distance 
7 ~~ 
beyond corner 


Minimum 
overlap from 
gnawing edge 






General and refrigerated 
cargo, boatswain’s 
stores, and food stowage 










a Hh 





Other ) 1-1/2" 


Both conditions should be satisfied. 


In cases where the non-ratproof material butts against a bulkhead of 
steel or other ratproof material, the flashing strip is necessary only 
on the non-ratproof surface. At all corners and angles of two non-rat- 
proof surfaces, one piece of sheet iron should be applied and it should 
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be bent to conform to the angle made by the surfaces being ratproofed. 
At external angles with miter joints and at all internal angles, the 
flashing strip should extend an equal distance on each side of the cor- 
ner. At external joints formed by square-cut material (not mitered), 
one leg of the flashing angle should be of sufficient additional length 
to provide minimum protection of the seam between the two surfacing ma- 
terials. Two strips of sheet iron of proper width should be used to 
protect the gnawing edge of a portable panel andthe edge of the opening. 
(See Fig. 17) 


Boundaries in living quarters, dining spaces, andother public places 
of hard, smooth-surface, composition board are satisfactory if protected 
as outlined in Part 22, p. 90. 


20.423 Miscellaneous gnawing edges. Gnawing edges include off-sets; 
breaks around beams, girders, and brackets; knot holes and loose knots; 
cracks; corners; butt joints without sufficient backing and not suffi- 
ciently tight; and seams in tongue-and-groove, shiplap, or other over- 
lapping material which are not tightly fitted. The principles set forth 
in Sec. 20.422, p. 43, for boundaries are applicable. For gnawing edges 
of cracks, defective seams, knots, and knot holes the flashing should 
extend the recommended distance each way. In cargo spaces where fitting 
is close and difficult, such as around structural members, sheet iron of 
a gauge next lighter than that recommended will be satisfactory if it 
will not be subjected to damaging blows and does not extend morethan 3" be- 
yond the member. 


Butt joints in wood, including plywood, shouldbe flashed unless they 
are fitted tightly and backed by solid wood or wood with tongue-and- 
groove, shiplap, or similar overlapping joints of thickness at least 
equal to the sheathing. A 3/8-inch by 1-3/8-inch wood sealing strip, or 
a 1-3/8-inch half-round molding is considered satisfactory in lieu of 
metal flashing in certain spaces. (See Fig. 15) 


Butt joints at the ends of boards which are within 6" of ledges and 


fixtures should be flashed if without sufficient backing and not tightly 
fitted. 


20.424 Collars at penetrations. The perimeter of the opening in 
non-ratproof materials caused by the penetration of structural members, 
Pipes, ducts, cables, cable casings, sleeves, stuffing tubes, and the 
like should be ratproofed by placing a sheet iron collar around the pen- 
etrating fixture and fastening it to the surface penetrated. The collar 
should be of such a width as to cover adequately the gnawing edge and to 
ensure the firm fastening of the outer edge of the collar. The minimum 
dimensions should be as shown in Table V. 


Collars should be fitted to within 1/4" of the penetrating fixture 
and fastened as specified in Sec. 20.52, p. 47. 
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DETAILS OF RATPROOFING AT BOUNDARIES 
FIG. 17 
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Table V. Sizes of Collars to Protect 
Gnawing Edges and to Permit Secure Fastening 


Minimum | Minimum distance from 
Space overlap from | the penetrating fixture to 
gnawing edge outer edge of collar 


General and refrigerated 
cargo, boatswain’s 
stores, and food stowage 


Other 


Both conditions should be satisfied. 





Penetrations of free-standing steel wirecloth or expanded metal bulk- 
heads should be similarly collared. Penetrations of steel wire cloth or 
expanded metal sheathing over insulation need not be collared if the 


material is fitted around the penetrating fixture soas to leave no open- 


ing greater than 1/2", 





COLLAR 


RATPROOFING COLLAR 


COLLAR AROUND PENETRATION OF BULKHEAD 
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20.5 WORKMANSHIP 


20.51 General. Workmanship should be of good quality. All materials 
used for ratproofing should be installed in a neat and workmanlike manner 
and fitted closely so as to leave no opening greater than 1/2" in the 
least dimension. | 


20.52 Fasteners. Fastening of sheet iron and other ratproofing ma- 
terials should be by welding, self-tapping screws, machine bolts, wood 


screws, drive screws, screw nails, or barbed nails. Wood screws, drive 
screws, and screwor barbed nails should be of sufficient length to effect 
a secure fastening. Wood screws should not be hammered into place and 


holes for countersunk screws should be countersunk. Round head screws 
should not be used in cargo spaces but may be used elsewhere. Plain nails 
should not be used. Fasteners at the edge of flashing should not split 
the material into which they are inserted. Fasteners of flashing should 
be placednot fartherapart than 6" and not fewer than four shouldbe placed 
in a circular collar. Screws or drive screws should be used for collars 
to facilitate their removal and replacement. Small pieces of ratproofing 
material should be fastened in at least two places. 
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21. RATPROOFING; DETAILED‘ 
21.1 STRUCTURAL FEATURES 
21.11 Hull and Supports 
21.111 Shell and bulkhead stiffeners including structural members 
over doors and cargo ports should be installed toe down wherever practi- 


cable to eliminate the partially hidden area formed behind the flange 
when it is placed toe up. ! 
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CARGO BATTENS - LONGITUDINALS 
FIG. I9 


(1) For additional information on CompoSition board, see Part 22. 
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21.112 Structural pockets. When deep recesses are not open for 
inspection or when structural pockets are created by the intersection or 
close approach of several structural members, the space should be en- 
closed with plate. 


21.113 Lightening holes and void spaces. Lightening holes as a 
means of opening spaces and making surfaces visible should be used only 
where they open the space sufficiently to make it easily visible and un- 
attractive to rats as a nesting place. 


In no case should lightening holes be placed where they will ad- 
versely affect the strength of structural members. 


Void or concealed spaces, such as cofferdams, spaces around the chain 
lockers or tanks and between the breasthooks, and those spaces opened by 
lightening holes should either be made accessible, easy to inspect, and 
open to light, or they should be adequately ratproofed. If the: space is 
intended to be used for the stowage of dunnage, gear, or miscellaneous 
material, it should be enclosed and provided with hinged entrance doors 
or manhole covers with means of securing them. It is preferable that 
these doors and manhole covers be hinged at the top and be self-closing. 
If made of mesh material, the cut edges should be substantially bound 
with steel bars or sheet metal crimped over the edges. Drain or venti- 
lation holes or slots in solid sheet metal skirts around void spaces 
should not be greater than 1/2". 


21.114 Steel plate stiffeners located in that portion of the fore 
or after peak not within the tanks, in which lightening, access, or 
structural holes are present, should terminate at least 6" above the 
breasthook or deck which they approach. If preferable, a half-moon hav- 
ing at least a6-inch radius can be cut inthe stiffener above the breast- 
hook or deck. If these void spaces are of such a nature as to create 
potential rat harborage, they should be ratproofed as indicated in Sec. 


21.113, p.49. (See Fig. 20) 


PROBABLE STOWAGE SPACES 


NON- STOWAGE SPACES CLOSE ALL OPENINGS 
WITH RATPROOF MATERIAL 









OR HINGED 





STRUCTURAL VOIDS IN FORE AND AFTER PEAKS 
FIG. 20 
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91.115 Steel tank tops in lower hold. Where practicable to do so, 
the steel tank top should be extended to the ship’s side to avoid the 
creation of an open bilge space and the necessity to install a bilge 
ceiling. Pipe at the ship’s side can be protected by battens. Cover 
plates over open drain wells should be of perforated or slotted plate 
with openings not greater than 1/2". (See Fig. 19) 


21.116 Chain lockers should be designed to retain rats which might 
enter by way ofthe chain pipe. The bulkhead surrounding the locker should 
be of metal and free of holes larger than 1/2". A bulkhead dividing the 
locker into two compartments need not be ratproofed. Entrance doors into 
a chain locker and lightening holes into the spaces on each side of the 
locker should be constructed or ratproofed according to Sec. 21.113, p. 
49. If the chain stowage space is not partitioned from the forepeak, 
the entire space should be considered the chain locker, and ratproof 
lockers should be provided if any stowage is to be effected therein. 


21.117 Independent tanks. The construction of independent tanks 
should’ be such as not to create spaces which may become rat harborages. 
If the spaces above, beneath, or at the sides of the tank create poten- 
tial rat harborage, they should be ratproofed as indicated in Sec. 21.113, 
p. 49. 


21.118 Steps and stairways should preferably be constructed so as 
not tocreate enclosed spaces. When enclosed spaces dooccur, they should 
be ratproofed. Sheet iron used for coverage or flashing should be at 
least 22 gauge. : 


21.119 Tonnage openings in cargo hold bulkheads which serve as bar- 
riers to rats should be ratproof when closed. Portable battens used to 
close such an opening should be of adequate strength and fitted so as to 


leave no hole larger than 1/2". If the battens are of wood, the edges 
of each piece should be bound with 16-gauge sheet metal which is at- 
tached by countersunk screws. Metal or mesh doors should be of 1/2-inch 


mesh material and fitted in a ratproof manner. 
21.12 Metal Mesh Bulkheads and Sheathing 


21.121 Mesh bulkheads and service windows should bemade of material 
of not over 1/2-inch mesh and of gauge suited to the span and location. 
The material should be securely fastened and the edges appropriately 
bound. It is preferable that clearance between frames be not more than 
3/8". All penetrations by structural members: and service lines should 
be collared as recommended in Sec. 20.424, p. 44. 


21.122 Metal lath is satisfactory in lieu of sheathing for certain 
spaces if it is securely fastened and covered by at least 1/4-inch, hard, 
smooth-surface material. Themesh of the lath should be not greater than 
1/2" and its finished weight should be at least 3.4 pounds per square 
yard. Ribbed metal lath should be used where additional strength is 
needed. The use of metal lath in engine casings is discouraged because 
of the many penetrations by beams, stiffeners, brackets, cables, and the 
like and it should not be used in food handling spaces. (See Table IIT) 
Metal lath should be inspected just before the plaster is applied to 
ensure against holes larger than 1/2". 


a1 


21.123 Expanded metal of 1/2-inch mesh is satisfactory as ratproof- 
ing when placed continuously over insulation. It is particularly de- 
sirable back of non-ratproof sheathing and screen bulkheads which are 
subject to damage ‘and changing means of approach and attack by rate. Vt 
used as ratproofing over insulation in cargo spaces, it should be con- 
Structed and protected as recommended in Sec. 21. 422, p. 77. When used 
to cover insulation in spaces other than those for cargo, it should be 
covered with a tough but pliable material. However, such material, with 
or without a thin plaster coating, is not particularly desirable as an 
outer surfacing because it is difficult to paint and clean. For this 
reason it should not be used in this manner in food handling spaces., 


21.13 Wooden or Other Non-ratproof Bulkheads, Screen Bulkheads, and 
Sheathing over Voids or Insulation. 


21.131 General. When ratproofing is needed for wooden or other 
non-ratproof material, complete coverage with sheet iron is recommended. 
Complete coverage is particularly desirable in cargo and stowage spaces 
where a means of approach by a rat to any part of the surface may occur. 
When wood is completely covered the recommendations of Sec. 2074-3 2.1, 
p.- 39, will not apply. 


When the bulkhead, screen bulkhead, or sheathing is notlocated and 
constructed so as to be exempt from ratproofing, or it is impracticable 
to effect complete coverage, flashing may provide adequate protection. 
The recommendations of Subpart 20.3, p. 37, should be followed. 


21.132 Single bulkhead boundaries of and’single partitions within 
living quarters, dining rooms, mess halls, and like public places, and 
single bulkhead partitions within any ratproof space need not be rat- 
proofed. These bulkheads should be constructed so as to prevent the easy 
passage of rats from.one space to another. Holes greater than 1/2" may 
be closed with the material of which the bulkhead is constructed or any 
other suitable material. Sub-divisional bulkheads in galleys and pan- 
tries, the single boundary bulkheads of the machinery workshop in the 
engine room casing, and the single boundary bulkheads within general 
cargo holds designed to afford protection against theft of special cargo 
need not be ratproofed or constructed so as to prevent the easy passage 
of rats. Single bulkhead boundaries of spaces other then public ones 
Should be ratproofed. 


21.133 Wooden and other non-ratproof sheathing placed flush against 
or not more than 3/4" from steel plate, or flush against ratproofing ma- 
terial over insulation, need not be ratproofed. Overlapping joints or 
minimum thicknesses are not necessary for sheathing placed in this man- 
ner. Sheathing not so placed should be as recommended in Sec. 20s de, 
Pp. 2S : 


21.134 Wooden screen bulkheads need not be ratpreofed if they are 
placed flush against or not more than 3/4" from steel plate or ratproof- 


ing material (See Fi g. 22), or are constructed as follows: 


The screen bulkhead is on at least 4-inch vertical bearers and 
terminates at least 6" above the deck or other horizontal ledge 
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which may be behind or intersect it and the top of the screen is 
extended to within 3/4" of the deckhead but is not extended into 
the bosoms ofthe beams, girders, orbrackets. When so constructed, 
overlapping joints in the screen bulkhead are not necessary. If 
additional protection is required behind the 6-inch opening at the 
bottom for the bulkhead, tank side, or ratproofing over insulation, 
a strip of 1/8-inch plate or heavier sheet iron should be placed 
over this surface; it should be at least 2" wider than the opening 
at the bottom. Fromaratproofing standpoint, this type of screen 
bulkhead is preferred to metal-sheathed or flashed types. 
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21.135 Special recommendations for particular spaces. The follow- 


ing information is to be used in connection with that already set forth 
in this section, and in Subpart 20.3, p. 37. 


ca19) 





General cargo holds. Exposed boundaries and corners, parti- 
cularly external corners, of wooden and non-ratproof bulk- 
heads, screen bulkheads, and sheathing should be protected 
with 1/8-inch thick steel bars or structural angles screwed 
or bolted into place. However, sheet metal flashing may pro- 
vide adequate protection if it is maintained in good condi- 
tion. Wooden strips or molding should not be used in lieu of 
sheet iron flashing. Particular attention should be given to 
gnawing edges of wooden screen bulkheads or of sheathing in 
cargo spaces. Wherever a wooden cargo pad, a portable wooden 
flooring, or a temporary installation of concrete ballast 
touches or 1s near wooden sheathing or a screen bulkhead, the 
flashing should extend from thesteel deck to a point at least 
6" above the upper surface of the cargo pad, flooring, or con- 
crete. (See Sec. 20.421, p. 42) Single partition bulkheads 
within general cargo holds designed to afford protection 
against theft of special cargo need not be ratproofed. 
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(2) 


Refrigerated cargo holds; coil-cooled or air-cooled. Sheath- 
ing over insulation, whether exposed or within an air-flow 
duct, should be ratproofed. In the case of non-ratproof ma- 
terial, metal flashing or molding is preferred but 1-3/8-inch 
quarter-round wooden molding may be adequate in lieu of sheet 
metal flashing in internal corners of the bulkheads and deck- 
heads within the hold or air duct. If sheet metal flashing 
is used for internal corners within the hold or air duct, 22- 
gauge material instead of 18-gauge is satisfactory. Metal 
ratproofing should be applied at the deck and over external 
corners of the interior bulkheads and deckheads of the space. 
Metal ratproofing should be applied at the deck, over all 
corners, and over all miscellaneous gnawing edges of exterior 
bulkheads of non-ratproof material. Plain, continuous butt 
joints and butt joints formed by the ends of two boards in 
exposed sheathing should be flashed if not tightly fitted and 
backed by wood of thickness equal to the sheathing. Butt 
joints in sheathing within air-flow ducts and cooler rooms 
require flashing only when within 6" of a surface on which a 
rat might stand to gnaw. : 


Exposed sheathing over insulation and its flashing should be 
protected by battens. The battens should be horizontal on 
vertical bearers with spaces between the battens equal to at 
least the width of the batten, or they should be vertical 
battens placed directly on ae sheathing. 


Resin-bonded, waterproof plywood and suitable compostion 
board are satisfactory for sheathing over insulation and for 
duct bulkheads. Sheathing of these types should be at least 
3/8" thick. 


Wooden boxing around pillars or stanchions should be at least 
1-1/2" thick and flashed with steel plate or sheet iron of 11 


gauge or heavier. The flashing should be fastened with 
countersunk screws or the equal. 


The corners of blow-out or flood release plugs or panels, and 
the corners and lining of the opening should be covered with 
sheet iron. Means should be provided for ratproofing these 
holes when the plug is removed for ventilation while general 
cargo is being stowed in the hold. One-hal f-inch mesh, 16- 
gauge or heavier expanded metal should be used. 


Metal hatch plugs or doors should not contain holes ‘greater 
than) 1/2". The*upper* side of wooden hatch plugs or doors 
should be completely covered with at least 18-gauge sheet iron 
or the corners should be adequately flashed. 


Wooden sheathing over insulation or a void space opposite in- 
clined baffles, and horizontal ledges within air ducts need 
not be flashed unless seams and joints therein are not tight. 
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For information onthe ratproofing of flooring over insulation 


see Sec. 21.41, p. 76. 


The duct bulkhead of the catwalk type of air-flow space need 
not be ratproofed but it should be substantially built and 
closely fitted to prevent the easy passage of rats. Corners 
and butt joints should be protected by the application of 
wooden molding. The air outlets or ports should be covered 
with atleast 16-gauge perforated metal, 16-gauge expandedmetal, 
16 to 18-gauge flattened expanded metal, or 14-gauge steel 
wire cloth. Portable panels to permit the entrance of an 
inspector should be provided. 
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FIG. 24 


The duct bulkhead ofa non-catwalk type of air-flow space (that 
is, anypart toonarrow forthe passage of an inspector) should 
be ratproofed by complete coverage or flashing of all gnawing 
edges. Air outlets or ports should be protected as recom- 
mended in the previous paragraph and inspection holes should 
be installed as necessary to permit the observation of all 
runs of the duct. If the inspection holes are in the surface 
of the duct, all gnawing edges of the opening and the cover 


should be flashed. 


Solid, wooden, external corner posts which are atleast 3-5/8" 
by 3-5/8" in finished cross dimensions, rounded at the exposed 
corner, and rabbeted for an overlap by the sheathing of at 
least 1" are considered satisfactory without metal flashing 
if the ends of the sheathing are closely fitted. Equivalent 
construction should be considered on its merits. 
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(3) Ship’s stores refrigerator. All pen ene be 2.5 Conboy (1G8 curbs 
and all non-ratproofed sheathing within 6" of the deck, floor- 
ing ridges, or deck grating should be ratproofed with sheet 
metal or mesh material. The lead pan is not considered to be 
ratproofing. Internal angles in the interior of the space 
may be protected satisfactorily by covering with 1-3/8-inch 
(finished size), quarter-round, wooden molding in lieu of 
flashing. Metal lath, composition board, and prefabricated 
panels maybe used satisfactorily inship’s stores refrigerated 
spaces in lieu of wood. (For the ratproofing of flooring in 
refrigerators see Sec. 21,41, p. 76.) When theexterior bulk- 
head of a refrigerated space is of wood or other non-ratproof 
material, all boundaries and gnawing edges should be flashed 
with sheet metal. (See Part Zoe. O09 


(4) 


(5) 


(6) 


DOUBLE DECKHEAU 





on 


Stowage spaces. Boatswain’s, engineer’ s, provision (dry food), 
and baggage stowage spaces are particularly subject to rat 
infestation andtherefore should be carefully ratproofed. The 
boundaries of all such places should preferably be of steel 
plate, sheet metal, or metal mesh material. However, sub- 
stantially built bulkheads of wood or other non-ratproof ma- 
terial are satisfactory if adequately flashed. Doors and 
doorways insuch bulkheads should be ratproofed as recommended 


in Sec. 21.172, p. 63. (See Part 22, p. 90) 


Galley, pantry, and other food handling spaces. Bulkheads and 
deckheads in these spaces should have hard, smoothly finished 
surfaces, preferably of sheet metal, with tight seams. Fibrous 
insulation in deckheads of food handling and stowage spaces 
should be sheathed with sheet metal or equal, (See Part 22, 
P- 90 ) 


Living quarters, dining rooms, mess halls, and other public 
places. Single bulkheads around, or single partitions within 
these spaces neednot be ratproofed but should be made resistant 
to the easy passage of rats. Holes larger than 1/2" may be 
closed with material of which thebulkhead is made or any other 
suitable material. Gnawing edges of those portions of single 
bulkheads which cover edges of double deckheads, the ends of 
double bulkheads, or void spaces should be flashed with sheet 
iron if within 6" of a ledge, pipe, or duct on which a rat 
can stand to gnaw; otherwise such edges should be covered with 
molding. (See Fig. 27) Double bulkheads and sheathing over 
insulation around orwithin these spaces should be substantially 
constructed and adequately ratproofed. 
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Where a free cut ismade in, or a block of material is removed 
from, non-ratproof sheathing to accommodate structural members 
which penetrate the sheathing, the opening should be covered 
with a collar board. The collar board may be of the same 
material and thickness as the sheathing (but not necessarily 
thicker than 3/4") and it should overlap all edges of the cut 
in the sheathing sufficiently to ensure a secure fastening. 
If the collar board is fitted closely to the structural member 
and adjoining metal bulkhead or deckhead, the edges need not 
be flashed unless the spot can be easily reached by rats. As 
the moving of furniture or the addition of new service in- 
stallations may create a means of approach for a rat to deck- 
head beams which penetrate sheathing, such sheathing or collar 
board should be flashed with 22-gauge sheet iron within the 
bosom of the beams. Eighteen-gauge collar plate is suitable 
in lieu of the collar board. Screws should be used for the 
attachment of the metal and also for the attachment of the 
collar board wherever the backing is not sufficiently firm to 
permit the use of nails. The same principles are applicable 
in cases of double bulkheads and of single bulkheads which 
form the boundaries of ratproof spaces. (See Fig. 28) 


Quarter-round, cove, or other suitable solid molding is satis- 
factory in internal angles in lieu of sheet metal flashing. 
External corners may be covered satisfactorily with solid 
molding in lieu of flashing. Metal molding is preferred but 


wooden molding issatisfactory if it is at least 3/4" finished 
size. 
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Metal backing of boundaries and gnawing edges of non-ratproof 
sheathing is satisfactory as ratproofing provided the metal 
backing overlaps the gnawing edge by at least 1". 


Plain butt joints in the surface of deckheads, double bulk- 
heads, or sheathing over insulation can be covered satis- 
factorily withwooden sealing strips or wooden molding in lieu 
of sheet metal flashing ormetal molding but such joints behind 


furniture or fixtures should be flashed with sheet metal or 
metal molding. 
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Instead of flashing the surface of non-ratproof bulkheads or 
sheathing at the deck with sheet metal, the lower 6" can be 
ratproofed by placing 1/2-inch mesh, 18-gauge hardware cloth 
or 18 to 20-gauge flattened expanded metal on the face of the 
furring strip and immediately behind the sheathing. A 4-inch 
high sheet iron baseboard of at least 22 gauge will suffice 
in lieu of either the sheet iron flashing or the concealed 
ratproofing. The height of the baseboard will vary with dif- 
ferent composition boards. (See Part 22, p. 90) 


A heavy flange on a stuffing box, a washer behind a hut, or 
the nut of a nipple which covers the gnawing edge of a pene- 
tration of hard composition material atleast 1/4" will provide 
satisfactory protection in lieu of a sheet metal collar. 


Sheet iron collars around cables and pipes which penetrate 
corner molding may be placed behind the molding provided they 
project to both edges of the molding. 
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(7) Engine and boiler roomcasings. Sheathing over the insulation 
of engine and boiler room casings should be hard and smooth, 
preferably of sheet iron, 22 gauge or heavier. 


21.14 Ceilings 

91.141 Tank top ceilings, fixed or portable, should be eliminated 
if practicable. If installed, tank top ceilings should preferably be 
placed indirect contact with thetank topor on 3/8-inch flat bar bearers. 
In no case should the space between the ceiling and the tank top be 
greater than 3/4". When thicker bearers are placed under a fixed ceiling, 
the space in excess of 3/4" should be filled with asphaltic cement, or 
bituminous or other material which is impenetrable by rats. 


91.142 Wooden cargo pads in general cargo holds should be installed 
as specified above for tank top ceilings. Cargo ramps should be con- 
structed of steel plate with no hole greater than 1/2". If of wood, they 
should be completely covered with ll-gauge sheet iron if the space be- 
neath is greater than 3/4". (See Fig. 31,A) Wooden cargo padsover cork 
insulation in refrigerated cargo holds should be at least 2-5/8" thick 
and the wood should comply with the recommendations in Sec. 20. 321, 
p. 39. They should be bound by steel. It is preferable that 18-gauge 
or heavier steel wire cloth be placed between the ceiling and the cork 
but ceiling withtightly-fitted shiplap orcaulked butt joints is generally 
suitable. (See Fig. 31,B) 
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21.143 Bilge ceilings should beeliminated and open-type protection, 
such as battens, should be provided for frame brackets, pipe, and the 
like. If permanent bilge ceilings are required, they should be con- 
structed of steel plates wherever practicable. When a steel plate bilge 
ceiling is installed, it should be tightly fitted at all edges and there 
should be no openings exceeding 1/2". Drainage openings should be pro- 
vided byusing plate perforated withholes not exceeding 1/2" in diameter; 
not by using expanded metal. 


When wood is used for bilge ceilings, it should be at least 2-5/8" 


thick and should be completely covered with sheet metal of at least 16 
gauge, 1 


If the ceiling iscomposed of a series of portable panels, each panel 
should be completely covered with at least l16-gauge sheet metal. With 
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this type of construction, the sheet metal covering the fixed wood ceil- 
ing and that over the portable panel should extend to the underside of 
the members and be securely fastened sothat the edges of the sheet metal 
will not be exposed. 


21.144 Shaft alley ceilings. The wooden pad, sometimes placed over 
the steel plate which forms the shaft alley in cargo holds, should be 
laid flush against the plate or not more than 3/4" from any point on the 
plate; if this space is greater, the installation should comply with the 
recommendations in the preceding section, 


21.145 Deckhead ceilings in cargo spaces, when installed, should 
preferably be of metal. Whenof wood and not placed in contact or within 
3/4" of the deckhead plating, they should be constructed and flashed as 
Stated in Sec.” 21.143, ‘p. 60, except that 2-inch thick material i's’ suit- 
able. 


21.146 Miscellaneous ceilings. Ceilings over deep tanks, drain 
channels, or large wells or other voids should be as recommended in Sec. 


Eres, eps” OU. 
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21.151 Flooring, raised or portable, placed on decks should be rat- 
proof. Raised flooring is particularly hazardous from a rat infestation 
standpoint unless the space beneath it is less than 3/4". Allowance 
should be made for the welding beads of butt joints and the difference 
in the elevation of plates which are lap-welded. In some cases the ad- 
justment can best be made by the use of 1/2-inch hardwood or 3/8-inch 
metal bearers. 


Solid portable flooring is objectionable from a general sanitary 
standpoint but it may be satisfactory if it meets the ratproofing rec- 
ommendations for raised flooring, it is substantially built, and all 
sections are of such size and weight as to be easily handled. In general 
cargo holds, each portable section should preferably not exceed 75 square 
feet in area and should he provided with at least one flush ring for the 
attachment of a hoist cable. 


21.152 Flooring over cork or like insulation including concrete and 
special composition flooring is discussed in Sec. 21.41, p. 76. 


21.153 Deck gratings, when installed, should be constructed so as 
not tocreate rat harborage orspaces for the collection of food or debris. 


Except as specified subsequently in this section and Secs. 21.154 and 
21.155, p. 62, or under special conditions, deck gratings should be in 
contact with the deck or the underside of the slat should be not more 
than 3/4" from it. The slots and holes in these gratings should not be 
less than 1/2". 


All deck gratings which cannot be handled by hoist cable should be 
in portable sections not exceeding 36 square feet in area or 120 pounds 
in weight to facilitate removal by one man. 
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CONTAGT DECK GRATING 
FIG. 32 


To facilitate ventilation inair-cooled refrigerated spaces and drain- 
age on bridge wings, it is often necessary for the bearers under such 
gratings to be greater than 3/4". Raised gratings inother spaces should 
be considered on the basis of evidence of the necessity therefor. 


Raised deck gratings are undesirable. When installed, the slats 
should be as narrow as practicable and the slots or holes wide enough to 
effect complete visibility of the deck under each slat. The slot or hole 
should be not less than 1". The openings should be uniform and their 
area should equal at least 25% of the entire surface. With al-inch slot, 
the slat should not be wider than 3". The upper corners of each slat 
Should be beveled at least 1/8" by 1/8". Each section of deck grating 
in refrigerated cargo holds should be limited in area to 36 square feet. 





RAISED DECK GRATING 


FIG. 335 


The slat and slot recommendations are not essential in the case of 
narrow walkway gratings, such as may be found in front of switchboards 
and equipment. 


21.154 Liquid cargo tanks. Gratings over coils inliquid cargo tanks 
will be acceptable if the carrying of dry cargo is not for an extended 
period of time and the gratings are constructed in accordance with the 
requirements for raised gratings. If the space is continuously used for 
dry cargo and the coils are not removed, the void space should be covered 
with a ceiling constructed as indicated in Sec. 21.143, pe ouG 


21.155 Boatswain’s storeroom gratings should preferably be elevated 
at least 10" above the deck and the space beneath should not be used for 
stowage. The slats and slots should comply with the recommendations for 
deck gratings inrefrigerated cargo spaces. Wherenecessary to facilitate 
cleaning, the grating should be in portable sections. The horizontal 
width of the space underneath the elevated grating should not exceed 6'. 
Where necessary, aisles should be provided to accomplish this. If an 
elevated grating is impracticable, a deck grating will be satisfactory 
if the slats touch the deck or if they are not more than Sh40> Spon -1 &, 


and theslots are notmore than 1/2" wide. [tis recommended that elevated 
gratimgs be portable. 
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ELEVATED BOATSWAINS STORE GRATING 
FIG. 34 


21.16 Machinery Foundations. Bases or foundations of machinery other 
than inthe engine room should bedesigned and installed so asto eliminate 
any partially enclosed spaces. Open-type structural steel foundations 
are preferred. Where lightening holes are not sufficient to permit pro- 
per inspection and cleaning, and additional lightening holes cannot be 
cut, the existing openings should be closed. Openings between the top 
of box foundations and the base of machinery exceeding 1/2" should be 
closed. For information regarding machinery and deck equipment see Sub- 


part 21.5, p. 82. 
21.17 Miscellaneous Construction, 


21.171 Elevator or dumb-waiter shaftways should be of tight, well- 
fitted construction with closely fitted doors. Means should be provided 
for opening the bottom of the shaftway well to facilitate cleaning and 
inspection. The bottom of the shaftway well should be flush with the 
bottom of the clean-out opening. Aratproof door hinged at the top should 
be provided for this opening. 


21.172 Doors of non-ratproof material leading into stowage spaces 
should be closely fitted and flashed on the outside lower edge with a 6- 
inch wide strip of 22-gauge or heavier sheet iron. Crash strips should 
be installed if essential to ratproofing. If the casings of such doors 
are installed in openings in double bulkheads, the casing should be rat- 
proofed from the deck to a point at least 6" above the sill of the door- 
way. Thecasing will be satisfactorily ratproofed if flashed on the out- 
side with 22-gauge sheet iron or if 18-gauge hardware cloth is placed 
directly behind the casing in contact with its inner surface. 


Construction holes left in the top and bottom edges of prefabricated 
metal doors need not be ratproofed. 


Slots in louvers, and the space between the sill and the bottom of 
entrance doors and of doors within living quarters, dining rooms, pas- 
sageways, and like public spaces should be less than 1/2" and preferably 
not over 3/8", except that this space limitation is not essential in the 
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case of entrance doors to toilets, bathrooms, and wardrobes within these 
spaces. 


Recesses for sliding doors should be effectively ratproofed. All 
non-ratproof material should be flashed. 


21.173 Window casings in double walls orbulkheads should be tightly 
constructed and preferably made of metal. Drop windows and window wells 
should be constructed in such a manner as to prevent the existence of a 
space greater than 1/2" between the window sash or glass and the edge of 
the opening when the window is open, closed, or in an intermediate posi- 
tion. When the window does not slide in a tight groove, this opening 
should be limited to 1/4" on each side of the sash or glass to avoid 
openings exceeding 1/2" when the window shifts to one side. If it is 
impracticable to avoid openings exceeding 1/2" between the window and the 
sill in all positions of the window, the well should be completely lined 
with suitable ratproof material. Alead lining isnot ratproof and there- 
fore not suitable. Window sash should drop to within 1/2" of the bottom 
of the window well to prevent the existence of a space below the sash 
large enough for the harborage or the nesting of a rat. If this is im- 
practicable as in the case of mechanically-operated windows, a removable 
inspection panel should be provided. If the top of the window well is 
left open when the windowis inthe closed position, ahinged cover should 
be provided for the window well. Windows that slide horizontally into 
a double wall or bulkhead should pass into a pocket constructed the same 
as the window well recommended above. 


21.174 Ballast, when permanent, should be so installed as to avoid 
the creation of harborage. Solid block, gravel, or sand ballast should 
be sheathed completely with a layer of reinforced concrete or cement 
mortar of adequate thickness. If permanent gravel, sand, or block ballast: 
is sheathed with wood, the sheathing should be at least 2-5/8" thick in 
finished size. If the sheathing has square butt joints, the entire sur- 
face should be covered with metal. Horizontal surfaces on which cargo 
is placed, particularly under cargo hatches, should becovered with steel 
plate. If not completely covered with sheet metal but flashed instead, 
the sheathing should be shiplap and should otherwise comply with Sec. 
20.32, p. 38. The lining of access manhole wells should be ratproofed 
in the same manner and the edges of the covers of these wells should be 
completely bound with 16-gauge or heavier sheet metal. Structural steel 
angles are preferable at vulnerable corners in cargo holds. 


21.175 Troughs for indirect lighting inpublic places should not ex- 
tend continuously through any bulkhead or partition. If not closed at 
each end within each space, 18-gauge steel wire or hardware cloth, 18- 
gauge expanded metal, or 18 to 20-gauge flattened expanded metal should 
be placed over the opening at the bulkhead or partition. Gnawing edges 
of non-ratproof material in a double wall within 6" of the trough should 
be flashed with 22-gauge sheet iron except as specified for certain com- 
position board materials in Part 22, p. 90% The electric cable entering 
from adouble bulkhead or through the boundary of a ratproof space should 
be collared with 22-gauge sheet iron. 
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21.176 Skylights serving food storage and handling spaces should be 
screened with 1/2-inch mesh steel wire cloth of gauge suited tothe span, 
Space, and exposure but in no case less than 18 gauge. Other skylights 
except those overengine rooms should be screened where essential. Copper 
or corrosion-resistant insect screens are not ratproof andwhen used they 
should be supplemented by heavy mesh wire or expanded metal. Control 
rods which pierce skylight screens should be designed to operate through 
a hole of such size when collared that the movement of the rod will not 
create an opening greater than 1/2". The hole in the screens should be 
collared with 22-gauge or heavier sheet iron. If greater lateral move- 
ment ofthe rod is essential, it should be equipped with a floating collar. 


21.177 Deckhead hangers for attaching lights, motors, blowers, and 
cables to the deckheads should be of open-type construction and should 
not form pockets with structural members. Lighting fixtures which pene- 
trate double deckheads or bulkheads should have a flange to cover the 
edge of the cut made in the sheathing. If not flanged, the gnawing edge 
should be flashed or protected in accordance with the practice in the 
particular space. Where more rigid attachment is necessary such as for 
motors, blowers, and other machinery, and where structural angles are 
used, they should be toed down and located so as not to create harborages 
or uninspectable pockets or ledges. Strap hangers and backing-plate 
hangers for cables should be as recommended in Sec. 2k Faye Puowial. 


21.178 Manhole protective covers or guards should preferably be 
made of steel plate with no opening greater than 1/2". If made of wood 
and the void spaces created by them when they are in place are greater 
than 3/4" in any dimension, the entire inside should be lined with 22- 
gauge sheet iron. 


21.179 Deep tank protective covers should preferably be made of 
steel plate. When made of wood, they should comply with the recommenda- 
tions for portable bilge ceilings in Sec. 21.143, p. 60. 


21.2 PROTECTION OF STRUCTURES, PIPES, CABLES, AND CONTROL RODS 


21.21 General. Structures and installations should, whenever practi- 
cable, be protected with open, slot-type barriers rather than with those 
of box or enclosed-type. The box-type, particularly when made of wood, 
is a potential rat harborage and it should not be used unless its pur- 
pose is to retain insulation. 


21.211 Battens. Steel flat bar, half-round bar, channel or angle 
battens arepreferred in the order mentioned but wooden battens aresatis- 
factory. Battens should be installed so as not to form troughs or par- 
tially hidden pockets over structural members, cables, or wireway casings. 
(See Fig. 35) Steel or wooden battens should be at least 2" apart and 
at least 4" from any adjoining pipe or bulkhead. There shouldbe suf- 
ficient space between them to ensure visibility but never less than the 
width of the batten except in the case of vertical pipe battens. 


21.212 Vertical battens should not be on horizontal bearers unless 
the bearers are not wider than 2" and there is a space of at least 4" 
between the bearer and the surface being protected. Battens should have 
a minimum clearance of 6" from the deck except that the cargo face may 
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extend to the deck. Vertical, channel-iron pipe guards and closely ad- 
joining angle-iron pipe guards which extend to within 6" of a deck or 
tank top should have half-moon inspection holes at the bottom of the 
guard. 


21.213 Horizontal battens should be fastened to vertical bearers or 
clips which are at least 4" deep and should have a minimum clearance of 
6" above the deck or tank top which they parallel. 


21.214 Plate guards. Wide plate guards are generally undesirable 
because they exclude light, interfere with inspection, hide rat runways, 
and create rat harborage. When installed, they should be carefully 
located and provided with sufficient lightening holes to overcome these 
objections. 


91.215 Semi-circular, channel, and angle-type guards when in a hori- 
zontal position should be toed down and placed so as not to hide a sur- 
face which might serve as arat runway. These shapes when toed up create 
hidden rat runways and nesting troughs or ledges. Channelsand angles in 
a horizontal position should not be toed in unless the ledge created by 
the lower flange is readily visible. Channels should not be used where 


they hide the upper surface ofor space between horizontal pipes, cables, 
and the like. | 
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FIG. 35 


21.216 Protective covers for heating pipes or coils and for kick 
plates in way of doors should not extend to the deck or horizontally be- 
neath the pipe orcoil. It is preferable that protective covers for pipe 
terminate at least 6" above the deck and that they be open at both ends. 


If complete enclosure isnecessary, there should be noholes in the casing 
larger than 1/2". 
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21.217 Casing or box-type guards of wood should not be installed 
unless their purpose isto retain insulation. Ratproofing them should be 
done by flashing with at least 16-gauge sheet iron in cargo spaces, 18- 
gauge in refrigerated cargo spaces, and 22-gauge in other spaces. When 
they are located where the box casing will be subject to damaging blows, 
the corners should beprotected with structural angles at least 1/g"by 3" 
or 6", or be flashed with at least 1]-gauge sheet iron. 


o 
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21.22 Wireway and Cable Guards 


91.221 Open-type. Wireway and cable guards of the metal bar type 
are preferable from a ratproofing standpoint. They should be installed 
wherever the location of the cable or wireway is not such as to create a 
rat harborage or prevent the inspection of the top of the wireway. In 
places where harborage is created and horizontal surfaces are made unin- 
spectable, the cable or wireway should be enclosed in a ratproof casing. 


Bar-type guards should be constructed of bars not over 2" in width 
placed so as to have a clearance between bars of 2" to 4". In no case 
should the clearance between bars at the side be less than 1-1/2". The 
cables should be placed so that the top of each layer is opposite the 
top of a bar. The cables should be in groups, preferably about 8" wide, 
and there should be an opening of at least 2" between each group. The 
slots thus created should be above each other where there are several 
layers of cables and the bars which form the underside of the wireway 
guard should not be below these slots. 





MIN. CLEAR OPENING 


BAR TYPE CABLE GUARDS 
FIG. 38 


91.222 Casing-type. Casing-type wireway or cable guards should be 
of adequate strength and of material suitable to the space in which in- 
stalled. Metal casings are preferred but non-ratproof materials are 


suitable in passageways and like spaces. The minimum gauges of metal 
that should be used are shown in Table III. 


; Casings of non-ratproof material should be ratproofed as recommended 
in Sec. 20.42, p. 39. Casings in cargo spaces requiring ventilation 
should be made of perforated plate instead of expanded metal because the 
former is less likely to be damaged by stevedores’ hooks. 


Wireway casings should consist of portable sections. The weight and 
size of each section and the method of attachment should be such as to 
facilitate removal and replacement. } 


Casings should extend continuously through ratproof boundaries or 


double bulkheads, or the opening in these bulkheads through which the 
cables pass should be ratproofed. 


Casings should be placed so as to avoid penetration by structural 
members. When such penetrations are unavoidable, the casing should be 
tightly fitted against the member and itsedges adequately reinforced and 
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fastened. They should be spaced away from structural members to avoid 
the creation of hidden ledges, voids, or pockets which would be difficult 
to inspect or which might serve as runways, harborage, or nesting places 
for rats. 


At decks, cable and wireway casings and junction boxes should be 
placed at least 6" above the deck or finished flooring to permit cleaning 
and inspection beneath them, or the space should be ratproofed. 


At the deckhead, wireway casings which are parallel to the beams 
should be placed as recommended for ventilating and heating ducts in Sec. 
21.342, p-.- 73. Those casings for the protection of wireways which are 
below and run transversely to the deckhead beams should terminate at the 
lower surface of the deckhead beams and not extend into the space between 
beams. The hitching of slings around these casings can be prevented by 
the installation of asling guard as recommended in the following section. 
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ENGLOSED CASINGS 
FIG. 39 


Cables should enter casings through nipples or stuffing tubes. Sheet 
metal collars should beinstalled at such penetrations of expanded metal. 


21.223 Sling guards. Wherever it is necessary to install guards 
over casings in cargo holds to prevent stevedores from hitching slings 
to or placing slings around the casing, it should be accomplished by in- 
stalling asingle line of flat bars, expanded metal, or sheet iron plates 
between the deck beams above the cable casings. Flat bars or expanded 
metal are preferable from a ratproofing standpoint. In most cases, it 
will be desirable to place these guards over the center of the casing but 
they should be placed at or toward one side if such will facilitate in- 
spection. These single plates need not be rat-tight. (See Fig. 39) 


91.23 Control-rod Guards. Bar,mesh, orsolid casing guards forcontrol 
rods should be installed in the same manner as recommended for pipe and 
cable guards in Secs. 21.21 and 21.22, pp. 65 and 68. Semi-circular 
troughs for control rods and chains should be installed only where they 
are readily accessible for inspection. (See Sec. 21.215, p. 66) 
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21.3 SERVICE INSTALLATIONS 


21.31 General. Careshould be exercised inthe design and installation 
of service lines to avoid combinations which create rat harborages and 
spaces which cannot be inspected, cleaned, or painted. Where this is 
unavoidable andinspection for rat nesting and harborage isimpracticable, 
service lines should be completely encased. When enclosure is necessary 
in passageways, the service lines should be high enough to make it pos- 
sible to install portable panels of expanded metal under the lines and 
above all doorways and fixtures which might interfere. 
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FIG. 40 


All penetrations by pipes, cables, wireways, and ducts of bulkheads, 
decks, deckheads, and partitions which form the boundaries of ratproof 
spaces should be ratproof. Penetrations of other surfaces should be 
closed to prevent rats from using the service lines as runways. [In 
closing spaces around penetrating service lines, the possibility of the 
lines shifting to one side of the hole, making the aperture larger than 
would be the case if the line remained centered, should be taken into 
account. Minimization of the freedom of movement of rats, particularly 
on overhead structures, aids greatly in the control of them. 


21.32 Pipes. All exposed pipes outside of propelling and refriger- 
ating machinery spaces should be installed well away from corners, stif- 
feners, bulkheads, bosoms of beams, brackets, and the like. They should 
be kept sufficiently spaced with respect to one another to permit easy 
inspection and to prevent the creation of a surface on which dirt and 
trash may collect and rats may nest. There should be at least 2" between 


pipes and a like space between a pipe and any surface that parallels it. 
(See Fig. 41) 


_ When itis necessary to place pipes in contact with each other in hori- 
zontal layers, the grouping should be limited to about 8" in width with 
2" between each group. When these provisions are impracticable and un- 


inspectable surfaces and rat harborages are created, enclosure may be 
essential. 
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FIG. 41 


Horizontal pipes should be kept a minimum of 6" from the deck or tank 
top and a sufficient distance from bulkheads, sheathing, and structures 
on deck to avoid pockets in which debris might accumulate. When this is 
impracticable and potential rat harborage is created, ratproofing should 
be adequate to prevent pockets. [In this connection, reference is made 
to the discussion of: 


(1) Pipe insulation in Sec. 21.43, p. 80. 
(2) Penetrations of metal bulkheads in Sec. 21.31, p. 70. 


(3) Penetrations of expanded metal, or wood or other non-ratproof 


bulkheads in Sec. 21.424, p. 79. 


21.33 Cables; Electric, Telegraphic, and Degaussing. Cables should 
be attached directly to bulkheads or deckheads, or within 1/2" of them 
wherever practicable. Cable wireways should be spaced at least 2" from 
adjacent structures. Cables should not be grouped so as to form wide 
flat surfaces on which dirt might collect and rats might nest. When it 
is necessary to place cables adjacent to each other, the grouping should 
be limited to about 8" in width and there should be a space of at least 
2" between each group. When cables are attached to the underside of un- 
covered backing plates, theplate should be about 8" wide andthere should 
‘be a 2-inch space between paralleling plates. 
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When an open, inspectable type of cable installation is impossible and 
rat harborage is created, the cables should be enclosed as recommended 


ingoece, 21222) p. 68% 


It is preferable that cables pass through stuffing tubes, thimbles, or 
nipples where they penetrate bulkheads, deckheads, and partitions, or 
enter closed wireway guards and pull, fuse, or switch boxes. Direct 
penetrations of metal surfaces by individual cables should be ratproofed 
as recommended in Sec. 21.31], p. 70. 


Lead, Portland cement mortar, putty, and certain plastic sealing com- 
pounds are not suitable for ratproofing openings around cables. Special 
cements and plastics which become hard and are resistant to abrasion and 
cracking may be satisfactory for closing openings around wireways within 
ferrules at bulkheads. 


When sheet iron collars are installed, they should fit to within 1/4" 
of the outer surface ofthe individual cable orthe group of cables. When 
placed around a wireway, the inner edge of the collar should be cut to 
conform to the outer surface of the wireway. A strip of sheet lead can 
be placed around the cable or wireway as a safeguard against the in- 
sulation being cut by the collar. Placing the two halves of the collar 
tightly against the cables prevents vibration and cutting. 
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FIG. 43 


Penetrations of wood or other non-ratproof surfaces should be collared 
as recommended in Sec. 20.424, p. 44. 


A heavy flange on a stuffing box, a washer behind a nut, or the nut of 
a nipple which covers the gnawing edge of a penetration of hard composi- 


tion material at least 1/4" will provide satisfactory protection in lieu 
of a sheet metal collar. (See Part 22, p. 90) 


21.34 Ventilating, Air-cooling, Air-conditioning, and Heating Systems. 


21.341 Mushroom and torpedo ventilators inthe superstructure should 
be continuous when passing through double bulkheads or deckheads. Where 
necessary, thesleeve of the ventilator should beextended by the addition 
of sheet metal. Penetrations of non-ratproof bulkheads, deckheads, or 
sheathing should be collared as recommended in Sec. 20.424, p. 44. 
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21.342 Air ducts should be constructed and located so as to be rat- 
proof and not to create rat harborages. They should be continuous when 
passing through double bulkheads and insulation. Non-ratproof materials 
are suitable for certain spaces other than general cargo holds if all 
gnawing edges are flashed. Air ducts which traverse the void space 
within double bulkheads or deckheads: should be ratproof. 


Round ducts or ducts having circular tops should be used where prac- 
ticable and should be placed at least 2" away from parallel structural 
members. 


Rectangular air ducts should be installed either tight against or 
well away from deckheads and bulkheads. When flush against the deckhead 
plate, the side should be in contact with the flange or be sufficiently 
away from the bosom of the beams to permit inspection of the flange of 
the beam. Rectangular air ducts may be placed flush against the back or 
side of channel or angle sections or 2" or more from it. If not flush 
with the deckhead plate, the ducts should be lowered so that their tops 
are sufficiently below the deckhead beams to permit inspection but in no 
case less than 2" when the casing runs parallel with the deck supports. 
In passageways and like spaces, it may be necessary to place the ducts 
between beams but not flush with the deckhead. In that event the space 
on the side should be at least 10" wide and the space above the casing 
at least 6" in order to permit inspection. 


Lightening holes in adjoining structural members to facilitate in- 
spection should not be resorted to unless good visibility can be secured 
thereby. Inno case should lightening holes be installed where they will 
adversely affect the strength of a structural member. 


Spaces created by the placement or arrangement of ventilating or 
heating ducts which cannot be observed and cleaned should be completely 
enclosed with sheet iron of at least 16 gauge in general cargo holds, 18 
gauge inrefrigerated cargo holds, and 22 gauge in other spaces, Expanded 
metal or wire cloth in lieu of sheet iron is suitable in spaces other 
than cargo spaces, if of equivalent strength. 


In this connection, reference is made to the discussion of: 
(1) Penetrations of non-ratproof bulkheads in Sec. 20.424, p. 44, 
(2) Refrigerated cargo space ducts in Sec. a a IIs 9 bd 
(3) Ratproofing of insulation on ducts in Sec. 21344, p. 82. 
21.343 Intakes, exhausts, and outlets should be ratproofed by the 
installation of ratproof screening unless the opening is equipped with a 
substantially built louver which has no slot or hole greater than 1/2”. 
Insect screening is not satisfactory as ratproofing. 
All gravity and forced draft intake and exhaust openings shouldbe 
ratproofed. An individual gravity ventilator or forced draft duct which 


passes directly into one compartment need be ratproofed only on the in- 
take end. The outlet end of such a ventilator need not be ratproofed 
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unless rat harborage is created by a horizontal extension of the duct. 
Ducts extending from the weather deck directly to the cargo holds, with 
no horizontal extensions, need not beratproofed at either end. The ser- 
vice outlets of a cold air or hot air system which serves more than one 
compartment should be ratproofed. Ventilation louver openings in living 
quarters, dining rooms, and other public,spaces need not be ratproofed 
if they are located in the deckhead near the center of the space, there 
are no avenues of approach, and there is little likelihood of one being 
provided. 


In allcases where it may be necessary to have access to the interior 
of an air-flow ventilator or duct, a portable screen should be installed. 
The frame should be substantially built and fastened at not fewer than 
four points. The frame may be made of 1/8-inch steel bar, ora ]-1/2-inch 
or wider strip of sheet iron may be crimped over the edge of the screen. 
It should be fastened with bolts or self-tapping screws. Where a frame 
is not required, the ratproofing material should be welded, bolted, or 
screwed to the opening at-not fewer than four points. 


The perforations in, or mesh of the ratproofing material should be 
no greater than 1/2" and the gauge should be no less than that given in 
Table VI. 


Table VI. Gauges of Ratproofing Materials for 
Protecting Air Intakes, Exhausts, and Outlets 


Expanded metal 


Intakes and exhausts 16 16 
When exposed to 
weather 14 13 
Outlets 
General cargo holds 16 16 
Refrigerated cargo 
holds 16 16 
Into other spaces 18 18 
Intake, exhausts and 
outlets 
Through large unpro- 
tected (structurally) 
grills 14 13 13 18 


(1) When doubled and crimped over the edge of the screening material, the next 
lighter even gauge may be suitable but none lighter than 22 gauge should be used. 


21.344 Ventilating hoods and canopies should terminate flush with 
the deckhead orslope toward the open deck space. They should be screened 
as specified in Sec. 21.343, p. 73. Pipes, cables, air ducts, and the 
like over tops of hoods should not be massed so as to form spaces or 
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13 


















76 


pockets inaccessible for ready inspection. Any spaces so formed should 
be completely closed with sheet iron of 18 or 22 gauge according to the 
need. 


21.4 INSULATION 


91.41 Deck. Deck insulation of cork or other material thicker than 
3/4" should be sheathed in a manner that will prevent the entrance of 
rats into the insulation. When the substantiality of theflooring is not 
such as to obviate the need of ratproofing, the insulation should be 
completely covered with 1/2-inch mesh material (18-gauge expanded metal, 
18 to 20-gauge flattened expanded metal, or 16-gauge steel wire cloth in 
refrigerated spaces and the next lighter even gauge in public places). 
When ratproofing mesh material is essential, it is satisfactory to place 
it just above the insulation or within or between layers of the covering 
material. 


Flooring of concrete or of hard composition material over voids or in- 
sulation thicker than 3/4" should be not less than 2" thick and should 
be reinforced with bars in both directions or with large mesh expanded 
metal. When a layer of concrete and a layer of composition material are 
laid, each should be at least 1-1/2" thick and one ofthe layers, prefer- 
ably the upper, should be reinforced. 


In all cases, the cove at the boundaries and the curb or sheathing 
above the flooring and grating should be ratproofed as recommended in 
PECs eULA2 1) ps  AQe 
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FIG. 45 . 
21.42 Bulkhead, Deckhead, Shipside, and Engine and Boiler Room Casing. 


21.421 Ratproofing of insulation. Ratshave been observed to burrow 
through, and harbor and raise young in all existing types of insulation 
commonly used on surfaces of vessels. Insulation 1" or less in thickness 
which is placed in contact with the surface being insulated and which is 
not sheathed need not be ratproofed. All insulation thicker than 1" 


rid 


should be ratproofed unless the insulation is within a ratproof void 
space. Insulation, regardless of its thickness, which is placed so as 
to create a void space behind it should be ratproofed or covered by rat- 
proof sheathing if the combined void and insulation thickness is greater 
than 1". Non-ratproof sheathing over insulation thicker than 3/4" should 
be ratproofed. 


It is preferable from aratproofing viewpoint to completely cover in- 
sulation or its sheathing with ratproof material. However, flashing of 
sheathing is satisfactory if the sheathing and flashing are in accord- 
_ ance with the recommendations in Sec. 20.32, p. 38. 


Expanded metal (1/2-inch mesh) is satisfactory as sheathing of in- 
sulation in spaces other than galleys andpantries. Theinsulation should 
be placed directly upon the web and flanges of structural members and 
not upon expanded metal placed across the bosom of the channel, angle, 
or beam. If the insulation is thicker than 1" or the bosom of the struc- 
tural member iscompletely filled with insulation, the surface of the in- 
sulation should be covered with expanded metal. This expanded metal 
should extend to within 1/4" of structural plate or join other ratproof- 
ing material. If the expanded metal is to be covered with a plaster 
coat, theplaster should not be applied until the expanded metal has been 
inspected. (See Fig. 46) 


A ratproof bulkhead or partition, flashing, or ratproofing material 
which is placed at right angles to the surface of unsheathed insulation 
1" thick or less should extend through the insulation to within 1/4" or 
less of the metal backing. When metal or wood furniture is placed flush 
against l-inch thick insulation, a strip of 22-gauge sheet metal should 
be placed entirely around the furniture and extended through the insu- 
lation to within 1/4" of the metal behind the insulation. (See Fig. 46, 
Note 1) 


Care should be exercised toclose or ratproof all snipe and construc- 
tion holes in bulkheads, beams, or other structural members which form a 
boundary (covers the edge) of insulation thicker than 1". (See Fig. 46, 
Note 2) 


91.422 Generalcargo holds. Insulation ingeneral cargo spaces should 
be ratproofed by placing ratproo fing material directly onthe insulation. 
If special protection of the ratproofing material is provided, the insu- 
lation can be covered satisfactorily with at least 16-gauge sheet iron, 
16-gauge expanded metal, 16 to 18-gauge flattened expanded metal, or 14- 
gauge steel wire cloth. These ratproofing materials, if not completely 
sheathed, should be protected against damage from cargo by: 


(1) Battens as recommended in Seer 21 21TF Ps” 6s: 


(2) ‘Sheathing or screen bulkhead as recommended in Secee’ 2151335 
21.133, and 21.134, p. Sl. 


91.423 Refrigerated cargo spaces. Insulation on exposed surfaces 
within refrigerated cargo spaces should beratproofed by complete coverage 
with sheet iron or flashed sheathing. Expanded metal of 1/2-inch mesh 
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on exposed surfaces is suitable if adequately supported and protected by 
a plaster coat and battens. Insulation within air ducts of refrigerated 
cargo spaces can be protected by coverage with expanded metal or metal 
lath properly surfaced, orby flashed sheathing. Where batten protection 
of the ratproofing on an exposed surface is needed, it should be as rec- 
ommended in Sec. 21.211, p. 65, except that vertical battens 2" by 2" or 
larger may be placed directly on solid sheathing. Further reference is 
made to the discussion of: 


(1) Detailed recommendations for this type space in Sec. 21.135, 
Hao ge | | 


(2) Metal lath in Sec. 21.122, p. 50. 


21.424 Refrigerating machinery space. Insulation onmachinery, pipe, 
pipe manifolds, valve cabinets, and the like within refrigerating ma- 
chinery spaces can be exempted from ratproofing ifthe boundary bulkheads 
and deckhead, the sheathing over voids or insulation therein, and the 
penetrations of bulkheads and the deckhead are ratproofed and the door 
is conspicuously labeled ‘‘*KEEP CLOSED’’. 


21.425 Engine and machinery casing. Insulation on machinery, pipe, 
pipe manifolds, valve cabinets, and the like within engine and machinery 
casings need not be ratproofed if the boundary bulkheads and deckhead, 
the sheathing over voids or insulation therein, and the penetrations of 
bulkheads and the deckhead are ratproofed. 


91.426 Galley and pantry. Insulation on the galley and pantry deck- 
heads and bulkheads should be sheathed with metal or other hard, smooth- 
surface material. If non-ratproof sheathing is used, it should be in 
accordance with Sec. 20.32, p. 38, and Part 22, p. 90. 


Cloth-covered, fibrousinsulation 1" orless in thickness and plaster- 
covered expanded metal or metal lath having a combined thickness greater 
than 1" are not satisfactory ingalleys and pantries; neither are sealing 
compounds used toclose openings around fixtures penetrating deckhead in- 
sulation. This is due to the danger of fibrous material falling into 
food through breaks in the surfacing material. 


91.427. Sleeves around insulation onpipe which passes through double 
bulkheads and deckheads of refrigerated spaces. It is preferable that . 
service lines to refrigerated spaces pass through the double bulkhead or 
deckhead within stuffing tubes. If stuffing tubes are not provided, the 
service lines should be protected so as to prevent the entrance of rats 
into the insulation around the pipe or the insulation within the double 
deckhead or bulkhead. The cork or other insulation around that part of 
a pipe or tube which is within a deckhead or between double bulkheads 
should be enclosed in a sleeve of at least 22-gauge sheet iron or equiv- 
alent. The sleeve should extend the full length of the pipe insulation 
and should terminate at the outer surface of the bulkhead or deckhead in 
which the hole has been cut for the insertion of the pipe insulation. 
The sleeve should be securely fastened. 
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In addition to the sleeve, sheet iron collars as described in Sec. 
20.424, p. 44, should be placed around the penetrating pipe at the outer 
surfaces of the bulkheads if they are of non-ratproof material. These 
collars should be of sufficient diameter to extend from the pipe, or 
within 1/4" of it, to at least 2" beyond the edge of the opening in the 
bulkhead. If the bulkhead which is penetrated by the pipe insulation is 
metal, a suitable removable collar should be applied. If the external 
bulkhead which is penetrated by the refrigerant pipe or tube is metal, 
the annular space in the bulkhead around the pipe or tube should not be 
wider than 1/4". 


OVERLAPPING SLEEVE 


ia 


CORK INSULATION 


REFRIGERANT PIPE 





set Yaa. 


RATPROOFING COLLAK 
Ye aes BHD 


INTERIOR 
SHV 


SECTION 
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WITHIN DOUBLE BULKHEADS 


FIG. 47 


21.43 Pipes. Pipes, other than those routinely used for steam, should 
preferably be insulated and wrapped separately and spaced so as to allow 
at least 2" between wrappings, if practicable. Where two or more pipes 
are insulated and wrapped together or insulated separately and enclosed 
in one wrapper, the group should be ratproofed regardless of the thick- 
ness of the insulation. Where insulation around a pipe fitting is such 
as to create a void space between the insulation and the fitting, such 
insulated fitting should be ratproofed and the ratproof material should 


be brought into contact with any non-ratproof branch or the closure ef- 
fected by use of a collar. 


Pipe andpipe fittings which carry brine orother refrigerants in spaces 
other than the refrigerating machinery space and which are covered with 
cork orhair felt insulation thicker than 2" should be judged on the basis 
of arrangement and location. Ifmassed together, arranged in wide layers 
near the deckhead, located in a secluded place, or placed in relation to 
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structural members soas tocreate asituation favorable to rat infestation 
of the insulation or voids, ratproofing should be applied. 


When ratproofing is essential, it should consist of sheathing the pipe 
or pipes with at least 24-gauge sheet iron or 18 to 20-gauge, 1/2-inch 
mesh hardware cloth. 


The wire cloth should be applied beneath the wrapping and may be en- 
bedded inthe insulation not more than 1" from its outer surface. 


All penetrations of non-ratproof material by insulated pipe should be 
collared in accordance with Sec. 20.424, p. 44, and such penetrations 
should comply with the following special recommendations: 


If the insulation is not thicker than 1/2", it may extend without 
break through bulkheads. Bulkheads of ratproof material and the 
collars at bulkheads of non-ratproof material may terminate at the 
surface of the insulation. If the insulation is thicker than 1A2 2% 
bulkheads ofratproof material and the collars at bulkheads of non- 
ratproof material should extend towithin 1/4" of the pipe surface. 
If the partition is of wood, a sheet iron collar should be applied. 
Where the insulation is thicker than 1/2" and it is necessary to 
run the insulation without break through a bulkhead, there should 
be fitted a22-gauge sheet iron sleeve 24" long over the insulation, 
centered at the bulkhead. 
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91,44 Ventilating, Air-conditioning, and Heating Ducts. Ventilating, 
air-conditioning, and heating duct insulation thicker than indicated im- 
mediately below should be ratproofed unless the duct is located within 
double bulkheads or deckheads which are ratproof. If the insulation is 
sheathed with solid non-ratproof material and is thicker than 374"; ithe 
gnawing edges of the sheathing should be flashed according to Sec. 20.42, 
p- 39. If the insulation is exposed, unsheathed, and thicker than 1", 
it should be ratproofed by being completely covered with 24-gauge sheet 
metal, 1/2-inch mesh 18 to 20-gauge steel wire or hardware cloth, 20 -gauge 
expanded metal, 20 to 22-gauge flattened expanded metal, or 3.4 pounds 
per square yard galvanized or painted metal lath with an acceptable hard 
plaster coating. Theratproofing material should beplaced over the insu- 
lation and beneath any covering other than solid sheathing. 


In cargo spaces the ratproofing material should be at least the next 
heavier even gauge. | 


21.5 MACHINERY AND DECK EQUIPMENT 


21.51 Installation. Machinery and equipment located on the weather 
deck or in spaces other than the engine and boiler rooms should be in- 
stalled so as not to create a rat harborage within the base or the foun- 
dation. If the foundation is continuous (box-like) and the space within 
is not visible from above, the space between the base of the machinery or 
deck equipment and its foundation should not exceed 1/2". If larger 
shims are used, the resulting slot should be closed with atleast 18-gauge 
sheet iron or expanded metal. 


21.52 Motors. Motors which arenot used regularly and those ofvessels 
out of service have been used for harborage by rats. In some cases the 
rat infestation has resulted in damage to the motor winding. Motors not 
regularly used, and in unfrequented places which are of open construction, 
should be ratproofed with 18-gauge or heavier hardware cloth. 


21.53 Weather Deck Machinery and Equipment. Machinery and equipment 
on the weather deck and their foundations should be constructed or rat- 
proofed so as not to provide a temporary hiding place or a permanent 
harborage for a rat. It is preferable that open-type construction be 
employed and that all spaces to which a rat might gain entrance be su f- 
ficiently opened to admit plenty of light and to facilitate inspection 
and cleaning. If lightening holes are provided to accomplish open con- 
struction, they should be sufficiently large to accomplish the purpose 
of exposing all portions ofthe interior to light and to easy inspection. 
If open construction is impracticable, thespace should be closed so that 
no holes greater than 1/2" exist. Closures should be effected with at 
least 16-gauge sheet metal, 1/2-inch mesh 13-gauge expanded metal, or 13 
to 15-gauge flattened expanded metal, all securely fastened. 


Internal and operating parts of deck machinery should be ratproofed as 
recommended heretofore in this subpart. Special attention should be 
given to holes in castings. 
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Drums of deck machinery should be of open construction and the interior 
should be completely visible, or the opening into the drum should be 
closed with ratproofing material. 


Hollow axles of internal diameter greater than 1" should be covered 
with sheet metal or plugged. 


Casings of deck machinery, if not of the open type, should be con- 
structed and fitted together to preclude any holes larger than LA 2% s 
Special attention should be given to openings for the passage of oper- 
ating levers and shafts and to the closeness of the fit between the cas- 
ing and the moving parts or guards. 


When the space within the foundation or beneath a solid base or cover 
plate can be viewed from opposite sides, the height of the space should 
be adequate to permit easy inspection. Ifless than 6" and rat harborage 
is created, the space should be closed. 


21.54 Rope and Cable Reels. Rope and cable reels should be of metal 
construction and should be installed on open-type metal supports. The 
center core should be of solid or perforated metal. Hollow axles having 
a diameter greater than 1" should be plugged. 


Reels on which rope or cable is usually shipped and received are of 
wood. Frequently such reels have holes in the sides of the core large 
enough to admit a rat. Reels of this type which are stowed on the ship 
should be ratproofed by complete coverage of the side of the core with 
at least 22-gauge sheet iron, 16-gauge steel wire or hardware cloth, 18- 
gauge expanded metal, or 18 to 20-gauge flattened expanded metal. 


21.55 Mooring Fittings. Bitts, chocks, cleats, and other mooring 
fittings should be either completely closed oropen for inspection. They 
should be installed so as not to create rat harborage. Any rat harborage 
within or adjoining such fittings should be ratproofed with heavy rat- 
proofing material. Holes in castings greater than-1/2", such as are 
sometimes found in cross-shaped mooring bitts, should be sealed with 
metal or plugged with wood. 


21.56 Interior Deck Drain Cover Plates. Interior deck drain cover 
plates should not contain holes greater than 1/2". 


21.6 STOWAGE SPACES AND FACILITIES 
21.61 Storerooms. Boatswain’s, engineer’s, provision, mail and bag- 
gage stowage spaces, and linen and oilskin lockers,if improperly designed 


and equipped, provide excellent harborage or feeding places for rats. 


21.611 Construction. The boundaries of all stowage spaces should 
be of ratproof construction. Reference is made to the discussion of: 


(1). Metal mesh bulkheads in Sec. 21.12, p. 50- 


(2) Non-ratproof bulkheads in Sec. 21.13, p. 5}. 
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Raised or double flooring is not recommended for installation in 
storerooms. If installed, flooring, deck grating, and raised slatted 
platforms should be constructed as recommended in Sec. 21.15, p.- 61. 


Stowage facilities should be such as to avoid the creation of rat 
harborage and to facilitate cleaning. 


21.612 Shelves or platforms should be installed with relation to 
structural members so as not to create pockets or hidden places. When 
such places are unavoidable, they should be enclosed with sheet iron of 
at least 22 gauge. Shelves and platforms used for the storage of foods 
should be constructed of bars, slotted or perforated metal, or exp anded 
metal. Ifthese shelves are made of solid plate, the railing at the edge 
should be raised 1/2" or more above the surface of the shelf. If the 
rail is made by bending the outer portion of the shelf plate upward, a 
slot 1/2" by 6" should be cut or burned every 18" or 24" in the angle of 
the bend, or one or more 1-1/2-inch or larger holes cut in the shelf 
near the front, to facilitate brushing and washing. 


The lowest shelf or raised platform should be at such a height above 
the deck as is necessary to facilitate inspection and cleaning and in no 
case less than that recommended in Sec. 21.71, p. 86. Where a tier of 
shelves is installed and the back of it is covered with mesh material, 
the arrangement should be such that debris which passes through the wire 
will fall to the deck where it can be removed. There should be access 
to the bulkhead behind the shelves for cleaning and painting. 


21.613 Bins should not be placed against structural members in such 
a manner as to create rat harborage. They should be placed either flush 
against or well away from bulkheads and, if not flush with the deck, the 
space beneath them should be ratproofed as set forth in Sec. 21.71, 
p. 86. Allbins should have tight-fitting covers, preferably of the sel f- 
closing type. Cans used for stowage should be galvanized iron trash cans 
with tight-fitting covers or equal. 


21.62 Special Stowage Facilities 


21.621 CO, and like gas containers, when grouped together, should 
be installed in a special ratproof space, or enclosed within 1/2-inch 
wire mesh bulkheads. 


21.622 Large spare parts, such as propellers, propeller blades, 
shaft sleeves, chain blocks, tension springs for steering machinery, and 
winch drums should be stowed in aratproof manner. It is preferable from 
a ratproofing standpoint that they not be encased. If not stowed in a 
ratproof stowage compartment, all openings in these spare parts which 
would provide harborage for a rat should be ratproofed. The spare part 
should be placed or secured in such amanner as not to create rat harbor- 
age. Whennecessary, aspare part should be enclosed inaratproof casing. 
If the casing is of wood, the material should be of a thickness suitable 


to the space in which stored and should be flashed asrecommended in Sec. 
eiwG3 35. Ds "8G 
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21.623 Stowage space of ratproof construction for spare parts boxes 
should be provided where it is practical to keep the boxes therein and 
where it is desirable to obviate the necessity of ratproofing each spare 
parts box. The space should be used for this particular purpose except 
that it can be used jointly for the stowage of boiler tube, pipe, and 
fire brick. 


21.63 Lockers and Boxes 


21.631 General. All lockers and boxes should preferably be of metal 
but they may be of wood or other non-ratproof material if properly lined 
or flashed. All exposed cut edges of wire cloth or expanded metal should 
be bound or flashed with at least 22-gauge sheet iron. Wooden lockers 
or boxes should be flashed in accordance with the flashing practice in 
the spaces in which located. (See Sec. 21.135, p- 53) 


Installation of lockers or boxes should be in suchamanner as not to 
form rat harborages at the deck, deckhead, or with adjacent structures. 
If not placed flush with the deck, the locker or box should be elevated 
at least 6" (regardless of shear and camber), or the space closed with 
Sheet iron of at least 22 gauge, or 18 gauge when subject to damage. 





POTATO LOCKER MADE ENTIRELY OF 
METAL WITH NO INTERIOR GRATING 


FIG. 49 
21.632 Lockers which approach the deckhead should be extended to 
the deckhead without forming an enclosed space at the top of the locker. 


Lockers of wood or metal located in living quarters need not be rat- 
proofed but it will be necessary to ratproof the boundaries of a locker 
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in way of a void space created by fixed false bottoms. If the covering 
over the void is portable, no ratproofing will be necessary regardless 
of the locker location. 


Built-in lockers should be constructed so as not to create openings 
into double bulkheads or deckheads. In living quarters, only the sides 
and top of the locker which are part of the double bulkhead or deckhead 
need be ratproo fed. 


21.633 Boxes 


(1) Weather deck boxes of solid wood should be ratproofed over 
the entire bottom and the lowest 1-1/2" of the sides. If 
constructed of tongue-and-groove or shiplap, only the lower 
edges need be flashed for 1-1/2". on each side of the gnawing 
edge with at least 22-gauge sheet metal. Slotted, wooden deck 
boxes should be completely lined except that the top need not 
be covered if it is of solid construction. Twenty-two gauge 
sheet metal or 18-gauge wire mesh will be satisfactory if the 
ratproofing material is placed on the inside, with the next 
heavier even gauge material being used when exposed to the 
weather. 


(2) Storeroom boxes, either solid or slotted, shouldbe completely 
lined, including the top. If the solid wooden boxes are con- 
structed of tongue-and-groove or shiplap, the edges should be 
flashed for 1-1/2" on each side of the gnawing edge with at 
least 22-gauge sheet metal. 


21.7 FURNITURE AND FIXTURES 


21.71 General. Furniture which may provide, or which contains poten- 


tial rat harborages should preferably be of metal. When wooden furniture is 
installed, it should be carefully ratproofed. All furniture should be 
constructed ratproof insofar aspracticable. It should beinstalled flush 
with the deck or elevated at least 6" above the deck; or the space be- 
neath it should be enclosed with sheet iron. 


Ratproofing of the base of wooden furniture will not be necessary if 
complete visibility of the interior of the base can be effected by the 
removal of drawers or loose false bottoms. Finger holes should not be 
larger than 1/2". Wherever the entire interior of the base is not visible 
because of a complete or partial fixed bottom, or because a drawer can- 
not be removed due to interference or other reason, the entire boundary 
should be ratproofed up to a point at least 4" above the deck by the ex- 
ternal application of 22-gauge sheet iron, or’the internal application 
of sheet iron, expanded metal, or hardware cloth. 


Partially enclosed spaces behind attached furniture should be closed 
with 22-gauge or heavier sheet iron if the deck beneath the space cannot 


be swept with a regular broom or reached at arm’s length for cleaning 
with a rag, 
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Gnawing edges of all types of bulkheads behind furniture should be 
flashed in the same manner as other parts of the space in which the 
furniture is located, except that plain butt joints between boards or 
wall panels of non-ratproof material should be flashed with at least 22- 
gauge sheet iron. 


21.72 Wardrobes. Wardrobes should preferably be made of metal. Wooden 
wardrobes should be ratproofed as recommended in Sec. 21.71, p. 86, ex- 
cept when they are located inliving quarters. If a side of the wardrobe 
is part of a double partition, that surface should be ratproofed. Shoe 
racks located at the base of wardrobes should meet the requirements in 


Sec. 221.71; ps 86. 


21.73 Galley Fixtures. Fixtures in galleys and their arrangement 
should be such as to afford neither harborage for rats nor places for 
the accumulation of food. All galley fixtures should be of metal and 
all seams therein should be fitted closely and preferably soldered. 
All snipe, construction, orother holes leading into metal fixtures should 
be closed or reduced to 1/2". It is preferable that galley fixtures be 
elevated on legs. 


The galley range should have a ratproof: foundation. If the perimeter 
of the foundation and the bottom of the range do not effectively close 
the space, it should be covered with 18-gauge or heavier sheet iron or 
filled with light-weight concrete. If there is any space between the 
range and the bulkhead which is inaccessible, it should be enclosed with 
at least 18-gauge sheet iron. The hood over the galley range should be 
ratproofed if necessary, as recommended in Sec. 21.344, p. 75. 


The bottom of other galley fixtures and the lowest shelf of a tier 
should be ratproofed as recommended in Sec. 21.71, p.- 86. 


Enclosed places beneath, back of, or beside fixtures should be avoided, 
enclosed with metal or the gauge recommended for ranges, or filled with 
light-weight concrete. Fixtures should be installed flush against or 
well away from bulkheads. All false bottoms or bottom shelves placed on 
the fixture foundation should be portable. Care should be exercised to 
avoid or to close openings around penetrating pipe, rods, and the like 
to 1/2" or less. 


Plates over gutters in the deck should be portable. From a sanitation 
standpoint, it is preferable that they be placed across walkways only. 
If continuous, they should be of expanded metal. 


For recommendation concerning service windows in galleys see Sec. 


Mhat2lgdp. 750 s 


The splash plates at the back of sinks and dressers should extend, and 
be attached tothe bulkhead against which they are placed. If stiffeners 
interfere, suitable sheet metal should be used toextend the splash plate 
on a steep, upward angle to the bulkhead. It should be fitted closely 
and welded or soldered to the bulkhead and stiffeners. A portable plate 
should be placed around pipes where needed to facilitate repair. 
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21.74 Electric Refrigerators, Drinking Fountains, and Drinking Water 
Coolers. The machinery compartment should be solidly enclosed, screened 
with 16-gauge wire cloth or 18-gauge expanded metal, or equipped with 
1/2-inch louvers. Where holes are cut in the mesh for the passage of 
water pipes or electric cables, metal collars should be provided. Front 
doors of machinery compartments should be tight-fitting on all sides. 


21.8 MISCELLANEOUS 


21.81 Lifeboats. Lifeboats are important in rat infestation control 
because they afford temporary harborages for rats. Ratproofing of the 
various structural features isin most cases difficult and might conflict 
with the safety requirements of other agencies. To discourage rats from 
gaining access to lifeboats care should be exercised to fit and secure 
canvas covers so that all openings are reduced to a minimum. 


21.82 Fire Stations. Fire stations should be constructed in such a 
manner as to prevent rat harborage and facilitate inspection. This is 
important in the interest of rodent control as well as of safety because 
rats will nest even behind orderly piles of hose. 


It is preferred that the fire hose be stowed in open slat-type racks 
which are located so that they do not create void spaces in which rats 
may hide andnest. This type is entirely open when installed onthe rail. 
When the rack is installed on a bulkhead, the construction should be 
such as to press the hose snugly against the bulkhead. 


Deck hose boxes should be ratproofed as recommended in Sec. 21.633, 
p. 86, and means should be provided to ratproof the opening in the box 
through which the service line passes. This should be accomplished by 
extending the metal service line through a closely fitted hole in the 
box. The control valve may be inside or outside the box. 


The swing-typeof rack with cross pins from which the hose is suspended 
1s satisfactory if the height of the box or recess is sufficient to per- 
mit hanging the hose so that the lower ends of the loops are at least 
6" above the bottom of the box or recess. (See Fig. 50) 


Fire stations within the interior of a vessel are often recessed into 
the bulkhead, without doors on the recess, and are used by placing the 
hose in horizontal layers beginning at the bottom of the cabinet within 
the recess. If battens can be provided which press the stowed hose 
snugly against the bulkhead, this type of stowage will be satisfactory. 
Otherwise, it is recommended that these fire stations be about 4" deeper 
than the width of the flattened hose and that the hose be stowed on a 
shelf of the same width as the hose. The shelf should be at the front 
of the cabinet and 6" above the bottom. A wire mesh backing for the 
stowed hose should be placed at the back edge of the shelf. The space 
between the hose rack and the top of the cabinet should be sufficient to 
permit the inspection of the space back of the rack. A clearance of 10" 
is desirable. 


If the fire station consists of a cabinet, it should be ratproof and 
equipped with a well-fitted, easily-opened door or lid. The door or lid 


89 


can be made of expanded metal if visibility is desired. As the hose must 
remain attached to the hydrant, a metal pipe extension should enter the 
cabinet so that the penetration can be closely fitted or collared. The 
control valve may be located within the cabinet or outside it. : 





FRONT ELEVATION SECTION 


OPEN FRONT WHOSE CABINET 






BATTENS PRESSING HOSE 
AGAINST BULKHEAD OR 
OTHER SURFACE 


PLAN 


FAKE HOSE ak 





SECTION 


PRONT ELEVATION 


SWING HOSE RAcK OPEN HOSE 
C SWING REEL SIMILAR ) 


FIRE STATIONS 
Fig. 80 
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22. RATPROOFING; ASBESTOS COMPOSITION BOARD (1) 
22.1 GENERAL 


Composition board of suitable hardness and smoothness will be satis- 
factory in certain spaces. The following summary sets forth criteria 
regarding certain types of composition board, and the ratproofing re- 
quirements pertaining thereto. 


Cement and asbestos fiber composition boards, as now manufactured, are 
not suitable for use in general cargo holds because of the severe blows 
to which they are subjected, unless the material is faced with metal and 
approved as a special item. 


Current types of composition board materials are acceptable without 
ratproofing whan they are used as single bulkhead boundaries of living 
quarters, dining rooms,and public places, and as single bulkhead parti- 
tions within any ratproofed space provided they are made resistant to the 
free passage of rats; that is, when they containnohole larger than 1/2”. 


When the space between two sheets of composition-board, or between one 
sheet of composition board and a metal bulkhead or mesh material is 
greater than 3/4”, the combination will be classed as a double bulkhead. 
The exposed surface of each sheet should be ratproofed. This may re- 
quire complete coverage or merely the flashing of the gnawing edges, 
depending upon the nature of the composition board used. 


For minimum acceptable thicknesses of asbestos composition boards, see 
Table III. Reference should also be made to Sec. 20.31, p. 37, for the 
tempers and alloys of aluminum acceptable for /’surfacing composition 
boards, if the aluminum is to provide ratproofing features. 





MIN. 1" POR STRUCTURA 
STZEL BACKING 


min Ye FOR STANPARD_q. 
METAL TRIM 





GECTION A-A 







COMPOSITION ROARP 


4° STANDARD BASEBoOARP 


COMPOSITION BOARD JOINER BULKHEAD 
FIG. Si 


—<———___. 
(1) The trade names of only Johns-Manville products are used herein because 
of the lack of information about Composition boards manufactured by others. 
Other manufacturers’ products possessing similar properties and character- 
istics wil] be considered for these purposes on a comparable basis. The 


Public Health Service does not approve or endorse proprietary products or 
equipment 
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22.2 CONSTRUCTION DETAILS 


22.21 Transite. This material is very hard and has a smooth surface. 
It is resistant to indentation and cracking, and the surface is resistant 
to the gnawing of rats. However, the edges are gnawable necessitating 
the edges being covered with rat-resistant metal for a distance of at 
least 1/4”. Satisfactory coverage of the seams and edges, including 
those at the deck, is generally affected by the use of channels and metal 
moldings used in the erection of this material. Sheet steel backing of 
seams is acceptable if it overlaps each gnawing edge for a distance of 
at least 1”. 


Transite is suitable for deckheads and single bulkheads in storerooms, 
ship’s stores refrigerators, galleys, living quarters and public spaces; 
also for refrigerated cargo spaces if it is at least 1/2” thick and the 
cargo space is not loaded through a vertical hatch trunk. 


22.22 Marine Veneer. This material is not as hard as transite. It 
has a smooth surface which is resistant to the gnawing of rats. The 
edges are gnawable and should be protected the same as those of transite. 
It is now manufactured in 1/16-inch, 1/8-inch, and 3/16-inch thicknesses. 
Marine veneers of 1/16” and 1/8" thicknesses are acceptable only as 
veneers for other materials. 


92.221 Solid Marine Veneer. In 3/16” thicknesses the material is ap- 
proved for deckhead sheathing (ceilings) in living quarters, dining or 
public spaces. The material may be used as a curved lining in the above 
public spaces if it is supported on furring spaced 24” or less and the 
surface is protected from the deck up to chair height with ratproofing 
material or by furniture and fixtures placed against it. If the material 
is used as a Straight lining in similar spaces it is acceptable only 
when backed completely with 1/2” - 18-ga. mesh wire or when the Marine 
Veneer is furnished laminated to 24 ga. steel or to .032” aluminum. 


99.222 Perforated Marine Veneer. Perforated Marine Veneer is accept- 
able as a deckhead sheathing in living, dining spaces or also in ma- 
chinery spaces providing there are no areas to which rats may have ac- 
cess from ledges resulting from girders, beams, pipes, cables and ven- 
tilating trunks. Whenever used as a deckhead sheathing over a fibrous 
type of sound-absorbing or insulating material, such as J-M BX-4 or its 
equivalent, a close mesh flame-proof muslin should be interposed between 
the fibrous material and the perforated Marine Veneer to prevent parti- 
cles of the fibrous material filtering through. The flame-proof muslin may 
be attached either to the insulant-absorbant or to the upper face of thee 
Perforated Marine Veneer. This flame-proof muslinis not required for 
the individual composite panels (acoustical units) wherein the more com- 
pact sound-insulant, such as J-M BX18, is secured by metal grommets to a 
facing of Perforated Marine Veneer in such a manner as to insure against 
movement of the sound-insulant. However, in this combination acoustical 
unit (panel) the BX18 must not extend beyond 1/4” scant of the edge of 
the Perforated Marine Veneer facing, unless the joint is metal-flashed. 
Perforated Marine Veneer is approved as a vertical lining of steel bulk- 
heads or the shell if backed continuously with at least 1/2” 18 ga. wire 
mesh, but such mesh backing is not required in fan, radio or gyro ro.ws 
if the Perforated Marine Veneer is terminated at least 3’ above the deck. 
Perforated Marine Veneer should not be installed in food handling or 
food storage spaces. 


eee 


99.2923 Steel-laminated marine veneer: J-M REEFERITE type MS (one sheet 
of 3/16” Marine Veneer laminated to 24 ga. (.0289') galvaneal steel), and 
type MSM (two 1/8” Marine Veneer sheets laminated to an interposed sheet 
of 24 ga. galvaneal steel). Current test data shows that either type 
has a puncture resistance in excess of 16 ga. sheet steel. Hence these 
materials are acceptable for use as bulkhead, lining and deckhead sheath- 
ing of refrigerated cargo holds, refrigerated ships’ stores, storerooms, 
galleys, living quarters and public spaces. Additional ratproofing of 
the edges will not be required. 


92.224 Aluminum-laminated marine veneer: J-M REEFERITE type MA (one 
sheet of 3/16’? Marine Veneer laminated to a sheet of .032” aluminum - 
52S-% H) and type MAM (two 1/8” sheets of Marine Veneer laminated to an 
interposed sheet of the same aluminum). Current test data shows either 


type has a puncture resistance equal to 16 ga. steel if the sheathing is 
backed by a solid material such as cork insulation. If either type is 
installed in that way, it will be acceptable for refrigerated cargo 
spaces. When used in refrigerated ships’ stores, storerooms, galleys, 
living quarters and public spaces, the solid backing need not be pro- 
vided, nor need it be required for type MAM if as installed in refriger- 
ated cargo spaces, it consists of two 3/16”’ sheets of Marine Veneer lami- 
nated to an interposed aluminum sheet of .032” - 52S-% H. As aluminum 
is gnawable, the gnawing edges should be protected as specified for 


Transite (See Sec. 22.21, p. 91). 


22.23 Marine Sheathing and Marinite. These materials are not as hard 
as Transite and Marine Veneer. When they are furnished with the stand- 
ard base for painting or supplemental facings, they will be acceptable 
for use in living quarters, dining rooms and public spaces. The base 
should be protected with a standard metal baseboard in front at least 
4°”? high; or 6" of sheet iron or of 1/2-inch 18-guage wire mesh immediate- 
ly back of the composition board. Since Marinite is available in various 
densities (38, 28#, and 23#), panels of the less dense material should 
be used only if faced with metal or veneer and used in areas not subject 
to damaging blows and in spaces continually frequented. Gnawing edges 
should be protected in the usual manner by the use of metal channels, 
trim or flashing. These materials of standard density do not require 
complete coverage when used in living quarters, dining or public spaces. 


These materials are acceptable without ratproofing as single bulkhead 
boundaries or as partitions in living quarters, dining rooms and public 
spaces if they are installed so as to prevent the free passage of rats; 
that is, when they contain no hole larger than fe DA 


292.231 Marine sheathing or marinite faced with marine veneer. Either 
of these combinations has the merits of solid marine veneer with the 
added strength contributed by the thicker marine sheathing and marinite. 
In the usual installed position, with the veneer as the face of the 
bulkhead or deckhead sheathing, protection of the gnawing edges as pre- 
scribed for transite (See Sec. 22.21, p. 91) is the only ratproofing re- 
quired. Either of these materials is acceptable in storerooms, galleys, 
living quarters, and public spaces. , 
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22.232 Marine sheathing or marinite faced with sheet steel. If the 
marine sheathing or the marinite is faced with at least 26-guage sheet 
steel, no ratproofing is required and the materials are acceptable for 
use in storerooms, galleys, living quarters and public spaces. 


22.233 Marine sheathing or marinite faced with aluminum. Jf the 
marine sheathing or the marinite is faced with at least .025" aluminum, 
it is suitable for use in living quarters and public spaces. This ma- 
terial is suitable in galleys, pantries and commissary spaces provided 
the seams are such as not to collect dirt and grease and are easily 
cleanable. The gnawing edges should be ratproofed as specified for tran- 
site. (See Sec. 22.21, p. 91). | , 


22.234 Asbestos composition boards faced with decorative veneer. Com- 
position boards, when faced with canvas, wood veneers, Flexwood or simi- 
lar decorative materials will be considered on the basis of the strength 
of the combined materials and the space in which it is to be used. 
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APPENDIX A. HEATING, LIGHTING, AND VENTILATION 


The following standards areconsidered good practice in marine heating, 
lighting, and ventilation. 


1. HEATING 


The desirable temperatures in spaces on vessels are as follows: 


Staterooms; berthing, messing, and office spaces 40°F. 
Working spaces and shops 605° °F: 
Hospital spaces 7S 180,418 9 FS: 
Washrooms, showers, and baths for common use FOmtaih07% FE. 
Toilet spaces 70555. 


Generally, no heat will be necessary in machinery spaces, galleys, 
laundries, and other places having their own sources of heat generation 
in winter except that the supply air temperature should not be too low. 
Where the route of the vessel indicates, a preheater delivering air at 


about 45° F. to 60° F. should be provided. 
2. LIGHTING 


The following standards of lighting are desirable as minimum values: 


Storage spaces 4 foot-candles 
Passageways and stairways 5 " n 
Reading 25 2 * 
Detail chart work weet 
General light for other spaces G0 pin " 


3. VENTILATION 
The following standards of ventilation are desirable: 


Mechanical ventilation is preferable to natural ventilation because 
of better control of the distribution and quantity of air. 


The minimum quantity of air required for any non-air-conditioned space 
which is fitted for sleeping or office work, including hospital spaces, 
should be that which will limit the temperature rise over the outside air 
conditions to not more than 10° F. but not less than 30 cubic feet per 
minute per person. For spaces fitted for eating, recreation, or manual 
work the rise may be taken at 10° F. with not less than 20 cubic feet per 
minute per person. When the air is mechanically cooled and provision is 
made for odor control so as to permit partial recirculation, the amount 
of fresh air supplied may be reduced in the above to 10 cubic feet per 
minute per person. 


Toilets, washrooms, showers, and baths used in common should have 
mechanical exhaust ventilation capable of changing the air within the 
compartment in 6 minutes, plus 25 cubic feet per minute for each toilet 
bowl and urinal and plus 50 cubic feet per minute for each shower head. 
Air requirements on merchant vessels are commonly estimated on the basis 
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of a 4-minute rateof change. Wherever provision ismade for odor control, 
so as to permit partial recirculation of the air exhausted from toilets, 
washrooms, and showers, the amount of fresh air supplied may be reduced 
to 10 cubic feet per minute per person. 


In galleys ventilation will be most satisfactory if arranged for 100% 
mechanical exhaust. The supply air should be about 50% mechanical from 
the outside and the remainder natural supply from the surrounding spaces. 
A desirable method of ventilating the galleys is to provide hoods sus- 
pended above or partially enclosing the cooking equipment. A minimum air 
velocity of 250 lineal feet per minute per square foot of hood opening 
should be provided or the exhaust quantities should be sufficient to 
maintain a minimum time of air change of 2 minutes, whichever results in 
the greater quantity of air. A temperature rise of not more than 15° F. 
above the outside temperature is desirable. 


Machinery spaces should be ventilated with blast-type terminals dis- 
charging at the working stations. The quantity of air supplied should 
be sufficient to maintain reasonably comfortable temperatures at the 
working stations and should also be sufficient for a minimum time of 
change of 2 minutes. 
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Drinking Water Standards, 
U. S. Public Health Service, ... 1, ll 


Drums, machinery, ....---+ eel wed ieee 83 
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Wenty Patan ge tee ita Sie eee ee 20, 82 
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ratproofing material, .......... 38 
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ventilating, air-conditioning, 
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equipment, ..-.eeeeeescreeeces 82 
F 
Fasteners, for ratproofing, ...... ‘eel 
Faucets 
above-rim delivery, potable 
water, (se. Picw wegte ean wees 26, 27 
identification, ......eeceres 8, 17, 18 
Filling line, potable water, ..... 2 
Filters 
air, fibrous, ....eeseceeeereres 19 
sand and others, .....ececeeees pad2en ls 
Filtration, general, ....++e-eeees 12ae13 
Fire stations, ratproofing of, ... 88 
Fittings 
cadmium-lined, .....- ee wg eX bias -26 
filling line, potable water, 2 
hose, potable water, ..... BAL 1 


mooring, ratproofing of, ..... a 83 


Fixtures 





food handling, ....... , 
weneral, ...ccccccvvvevecsvesece 
Lighting, sexs ve ewe e wey olereree a 
plumbing, .......ceeeescececcens 
Flanges 
hull support, ...-.sssecseccces. 48 
spectacle, ....eeeeeeeceeeeceees 7 
Flashing 
at “decks) 0 i.45455% ie hiv 4 ele eee 42, 59 
molding, in lieu of, ....... 54,05 6,0 58 
particular spaces, for, .......-- 33- 6 
ratproofing material, gauges, .. 40, 41 
refrigerated cargo spaces, ....--. 54- 56 
Flooring 
insulation, OVE, ...ceeseceeees 76 
portable, ....ccceee cece cceceees 61 
PALS, Fb mewe ics cas orem dies erehore Spee 61 
Food handling and storage spaces 
bulkheads,: 2..c0%scccscsasne enisle 19 
deckheads, ...c.cccrcveccsvsecee 19 
decks) peeeaae Gi Seance eas é10. ORS y 19 
FEXCUPES Tes @ <icie os bos cas « ile's w araee 21 
BUtterwayS, ...ceeessecrereccees 19 
TNSULAETON pes cc kes Seon ede te 19 
DAGHEANT,. os cows cc se swe sise «wibiane 20 
piping in deckheads, ....... 195027 n2B 
ratproofing, ....seeeeeeeeee 19, 57, 79 
SCTEeNS, INSECt, ...ceeeeeeveees 19, 20 
ventilation, .s.ccccnsecesesecss 20 
waste disposal, .....+-.+. 2.1: 28+ 3150080 
water supply, ..---eseseeereces 1,» 854 20 
Food storage, preparation, and 
serving equipment 
bactericidal treatment, .......- 21-24 
dishwashing machines, ...;..+- ae 24 
drinking glass rinsers, ......+- ya 
HAIRCUT |S OSes 8s She Be Satara eethetn << 21 
garbage disposal, .....-+s++eeees- 35, 36 
hand washing facilities, ......- 20 
refrigeration, ..-+ssveeceeerees 24 
steam kettles, ...cccecccceceses 21020 
stowage Of, ....ceeccrceseccvees 24 
toilet facilities, ....... k teen iota 20 
WEENS ISS co cidthseG we do 6-3 eRe i dats 21 
vegetable peelers, ...--+-+++ee8> 27 
Foundations, machinery, .....+-++-> 63 
Freezers, 1C€, w.cveceecseseccvecs 8 
Furniture, ratproofing of, ....... 86, 87 


G 


Galley, see Food spaces and Food 
equipment 

Garbage, storage and disposal, ... 35, 36 

Gauges 


ratproofing material, .......... 39-41 

water level, .....ceeervesecsece 57s 
Glass rinsers, ...-++s++:. rr Sere 23 
Gnawing edges, miscellaneous, .-.. 44 
Gratings 

boatswain’s storeroom, ...+.+++- 62 
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Gratings (Cont. ) 


SPC STAID iia ca tntin Soper yaa ‘ere Tole eles Mae woke Boy 61, 62 
SL RORLNE ) i Hk eeteiebe sono eee oe 61 
waamed) deh (4 p82 vdses oles eipie wk oie . 62 
tank coils, protection of, ..... 62 
refrigerated spaces, ........... 62 
Guards, ratproofing 
Bhwle-tCype i: x oie ws ajne lela s\n © wilh loth 66 
BAL CONG? 02% wl nde event. Bie Te, Uh rans 66 
Dox= Cype ji: ais/s aw oe ene hil oleae Ohelem 67 
Cable)... aimee ates bebe detente be. oo teat 68 
GCABINE, « + «ia ateg bite set we bitelG 'sMetebadars 68 
channel ches 555 0kee eek has 66 
control rod wen. cis ba oe Poke ASH 69 
open-type, seme s = ses lane oe a cee 68 
DADE jin pe labe eels «ewer Sake Site |e ice Cb ke q 65-67 
plate; \cieiien ae bie Rats oo » ot lee 66 
semi-circular, ....... SAAD «° 66 
sling, Accent). 2eh enw bibts ou24 a 69 
WITE WAY), fs Weikie wake ee ele 5) EP 9 68 
Gutters, plates over, ........s00. 87 
Gutcerways, Webbs 4us wee hee se ses i 19 
H 
Hand pumps, ......... eat. ++ .ehh 7 
Hand washing facilities, ........ ‘ 20 
Hangers, deckhead, .........s200. j 65 
Hardware cloth, for ratproofing, 38, 40 
41 
Hatch plugs, ..... Sr tee : 54 
Heating, general, . ...0e00 oe sihibiea. 34, 93 
Holds 
general cargo, ..... tamed MOs4 4 6352 77 
refrigerated cargo, 27-31, 40, 41, 54 
$1550. 2405,0 79 
Holes, lightening, ...........222- 49, 73 
Hoods 
BEOV GGA Sak. eRe aie REE ARAL LOY ae 20 
ventilation, ...... SARL BLAM ‘. 75 
Hose, potable water 
EDT LAG, Acs ob iaie to celle oh wn tees le Oe 2 
fittings, fia. .s% tally, tote bene te'tu'> sod eG 1 
identification, stowage 
facilities, - cs s4enwhdnw nibble 2 
SCOWAZC,» . viewiee cise we wa eed 2,162 4-06, 86 
Hospital 
draing: £600 35.4 sates oe i Rah sak 28 
water services,” .4h 456.40, , 8,716,108 
Hot air cabinet, bactericidal 
CFOACMONE 5 iss sky's PEWS Soe SRN BX 23 
Hull, general 244 VeRASS U4 eee es 48 
Hydrants, potable water, ......... 1 
Hydrotherapy, water supply, .... 1, 8, 17 
Hypochlorinator, ..... A ERO. = ll 
Hypochlorites)*oii% sve eewee we vices WAGE 
I 
Ice, water for; 14) JA5ATA sn tae 8 
I dent ification 
Faucet sy) Miere's's esl eh Gels me Meee id 18 


hose stowage, potable water, ... 2 
system, potable water, ........ 2, 4, 8 
tanks, potable water, ........ vie 4 
Val Veer ie iesie's ate STatete Chase laters tes 8 
EAPSCHOL, KS CORN vc cnt cis Cute wists A aa 
Insect screening, ........ eta re. Shaan 19, 20 
Installations, service, general 
ratproofing, ...... a a Shate siwhatn Bix fe 70 
Insulation 
boiler room casing, ..+.seeee+-- 60, 76 
bulkhead (Cas Tne lle woke se vin eteete ee 76 
Cargo ‘pad JOVEN, hal ssleset sl eteelane 60 
Cem ling OVER sc cleiels vs ctaters ote iets ole 60 
deck 500 FPS PAIR ena cahesis ha tons halle 76 
deckhead, ......... Ba aen ies ates oiefeh 76 
CN GINS CASING) oie vie 's'« ob18 aie o ae 60, 76 
food spaces, ..... Meas te tehy n/ereen a bmere 
general cargo hold, Bates otek 717 
Prpe’, i. es alee Galen credeies alts ohleen's cede Sa ke 
ratproofing, general, .........- 105ml 
refrigerated spaces, ........ 77, 79-81 
refrigeration machinery spaces, 719 
sheathing over, 51, 54, 57-59, 76, 77 
79, 81, 82, 90-92 
slidp sides: is \s\s:s'a%es cme & a as BE 76 
ventilating and heating ducts, 82 
Intakes 
Pp dee MAF I LTE inte tale S45 fara Te 
swimming pool, ...... ace tatens ie.’ 33 
J 
Joints, in ratproofing 
overlapping, ..... »» 40,: 41,) 44... 51, ; 52 
plean ‘batty. 4: Behe tao » 4 44, 04,.,58 
ship lap;)is ss ssles <faltuwra eoeee 39-41, 44 
tongue-and-groove, ......... . 39-41, 44 
K 
Keeper’ chain), fins seeker hone oe = See hag © 
Kick’ plates; G58 44c4 UG NSeu wee Oy 66 
L 
Laundry, water supply, ........ 1, 16, 26 
Lavatories 
food handlers, | ioti.ie tae ee 20 
water supply). Jou. «eer sl ob Vee es Orde 26 
Lifebelt boxes, ratproofing, ..... 86 
Lifeboats, ratproofing of, ....... 88 
Lightening holes, .......... ests) 94951 73 
Lighting 
food! apaces;: 08 ONY we Ree 20 
general, ..... Jeee aS CSORORTO. Ove. Sees 
indirect, trough. for, #7oced. «ces 64 
Lining, potable water tank, ...... 4 
Lockers 
chainy «5 OVePee Ris choc CORES cet 50 
ratproofing, general, .......35, 85, 86 
Louvers 
exhatigty?s 6... FO 8RR OFGPRF. 2s 20 


Louvers (Cont. ) 
general, ratproofing, .-....-.--- 63 
ventilation, ratproofing of, ... 75 


M 


Machinery, ratproofing of 


MOCK, pees ace ns cee elelmes a uls s+ 82, 83 
foundations, .--...eseer reer rees 63 
Manholes 
potable water tank, .....------- 5 
protective covers, ..-++-+++-++:: 65 
Marine sheathing, ..-..--++e+eees> 92 
Marine veneer, ...-.-eceeccereeees 91, 92 
Marinite, ....ecee cece eer sees seee 92 
Marking, see Identification 
Materials 
accoustical, .....seeeeeeece 19, 35, 91 
composition board, ... 39-41, 54, 90-93 
filtering, ....s-eeeeceeeeeeeees 12 
OMI) Gos ce oles (oleate sietecdte se! yimiele 37-41, 76 
non-ratproof, . 37, 39-41, 54, 90-93 
poured-in-place, ...+.+-+-++-++:> 76 
ratproof, . 37-41, 50, 51, 72, 81, 82 
Metal 
expanded, see Expanded metal 
Lath; Saeeer ees fares rasars 38, 40, 41 
sheet “cfere fess 37, 39-41, 72, 81, 82 
trim, composition board, ~ SOPCALPII2 
Molding, .-.--ececscceeeseseereres 54-58 
Motors, ratproofing of, ....---+:> 82 
N 
Nipples 
cables, for ratproofing, ..----- 69 
capped, drain lines, ...------:: 6 
stuffing tube, .....-+--+eeeeeeees 69 
O 
Outlets 
RAE UO ays miele Sek io an clelnes meee De oul 
potable water, ..----- Rei ate 1, 8 
- ganitary water, ..+---seereerees 18 
wash water, ..-s-ccerreseeeseere 16517 
waste, overboard, ...---+++-: 28, 30, 31 
Overboard 
discharge connection, .-.-+++++: 30, 31 
drainage system, ...--+++++eeers 28 
intake for swimming pool, ...-.-- 33 
sanitary system, ..--+--++er+rsce> 18 
water, purification ny hae ey eee 11-15 
Over flows 
potable water tank, bees eSads hae 526 
prevention of backflow into, ..- 26 
swimming pool, .....+-+++-ereeeees 33 
telltale deck drain, ....---+++>+:> 29, 31 
vents, combined with, SE ean g 5 


99 
Pp 
Pads, wooden cargo, ....--++-+-eeee: 60 
Panels 
blowout, ..--ccccceccscesevecens 54 
flood release, ..-ssceeecevssoees 54 
Partitions 
potable water tank, .....+-.+-+- 3 
ratproofing of, ....-++--++eeeees 51 
Parts, spare 
POXOS, oo es ciais mens be 84 42 shinee g 0 85 
stowage Of, ..--eesseeeeeeeeeere 84 
Petcocks, potable water tank, .... > 
Pipe 
fittings, cadmium-lined, ....--. 26 
guards, .... eee creceescrscerccs 65-67 
insulation, .....2-cseeeseorerecs 79-81 
Vead gies ssielels s o\e wae s wigiein sina © cig 26 
overhead, food spaces, -..-- 19, 27, 28 
penetrations by, ....-+-+seerres 71 
potable water, pump suction, ... 6ju0t 
protection of, ..--+eeeeeeeeeces 65 
ratproofing, ...----sesersserers Ay se § 
salt water bath supply, .....--- iy 
swimming pool delivery, ..--.-+-> 33 
tanks, through or over, ...---->- 4 
wash water, pump suction, ...-.- 16 
Platforms, ratproofing of, .....-- 84 
Plugs 
blowout, ..c..eseeeeecccrcereees 54 
cleanout, ...scececcverrsercnrcs 28 
flood release, ...-sseecerereees 54 
hatch, . s/caeene st +> deame ba eae 54 
ratproofing of, ....---+e+seeees 54 
Plumbing 
BIT GAP, -cececserceceeesseccccs 25 
backflow preventer, ...--++e+-++:: 25-27 
backflow prevention, potable 
water system, ......--+---- Ce aly PEN 4 
backwater valve, 5, 26, 28, 30, 31 
cleanouts, ...cscucceenrcececces 28 
drainage systems, ..-.--+--++++++> 27-31 
drinking fountain, ......++-++«: 27 
Fixtures, 2. cccrecvcereecresees 26 
pipe and fittings, ...---++++++: 26 
swimming pool, ...--+++essserrers 31 
vents and trapS, ...-+esecereeres 28 
wastes, prevention of backflow, 28-31 
Plywood 
refrigerated spaces, -...-++-++++9> 54 
waterproof, ....-e creer eeeereers 40, 41 
Posts, wooden, refrigerated 
BPACEB, weer reece scererereeereee 55 
Potable water 
chlorination, .....ceeeeeroerees Li gate 
definition of, ...+--+-+-e- by a 1 
distillation, ...-----eeseecreee 13-15 
distribution, ...----+--+-- ni alte tas 6-8 
filtration, ......-cceeeeereeees 12,..13 
loading facilities, ...---+++-++> Me @ 
BETViCS, oocecccsrere 1. Bs 20eic2 6 euien 
standards for, ..-..--++eeseenes 1 
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Potable water (Cont. ) 


BOER RE 5 deat ol ahaet oie’ o' alata’ dratet chee hols 2-6 
Potable water system 
BACicd POW GAITEO Ss vale’ oiere'nie alalereteratetehate 26; 20 
dresntectron. | Peer is Ph. PPTs a 8-11 
tdtwtrrndcron, (ore Polo ee roa nens 6-8 
PAGNELIPCACION, “iscc ccc viacnciee ues 2; &e o 
loading facilities, ............ Lys 
Bagrets, Coo Lol eee 1, 8,20; 26; 27 
MOOD AES, oo alates atcha hate colette cruiaie haters 2-4 
storage tank appurtenances, .... 4-6 
Pressure 
high, distillation by, ......... 14 
low, distillation by, .......... 14, 15 
tank, potable water, ........... 7 
Pumps 
baldast 5 ties SPDR IR Reel ete 16 
drainage systems, in, .......... 30 
PEltratLonieene chistes. cob 12 
repent een ol sia ae BUNS ore ater wag 7 
potable water wets es ews s 7 
Swimming ipool; te 1232 SAeas oe es ws 33 
Waal WatePor ne re eee: ce 16 
R 
Ramps picar@oy fits: aed ae ss cose. 60 
Ratproofing 
cables are... hail RRR OS clos 65-72 
controkerods; \: 2282 snes 4c80..07 ~ 69 
furniture and fixtures, ........ 86-88 
insulation, ...... 51, 54, 57-60, 76-83 
machinery and deck equipment, .. 82, 83 
Materral Ss Wess COR ARINC. co eae 37-41 
maximum openings, 37, 47, 49-51, 54, 57 
60, 63-66 
misce llatieous; £i.5.00502008 cae 88, 89 


- 39-44, 90-92 


non-ratproof surfaces, 


principles of construction, 37-47 
protection of structures, 
pines pidte atsiees cele te Pee 65-69 
service installations, ......... 70-76 
stowage spaces and facilities, 83-86 
structural features, ........... 48-65 
workmanship 7.3 540.5.,29822 22... 33% 47 
Reels, rope and cable, ........... 83 
Refrigerated spaces 
arr ducts, 29S 32... 9007 GON bs. i 54, 55 
ear £1] OWFB ACE) is) aba creed sink: dogs 55 
battens} semis 2 HF RETEG RSs B70 54 
cargo holds, 27-31, 40, 41, 54, 55 
77, 79 
corls;:-defrosting;Atec4 2 F505. 38 24 
dooce Cris... dae. BERR. Deen 54 
dratnsy irri 2h eee 28-31 
flashing oss: sheets os. bees 54-56 
flooring, concrete, ....sseieess 56 
eratingss’ 223202 ¢sStet st eer ees 62 
insdlation ;* 242336 7i¢c2s3.02% 77, 79-81 
sheathing soe 52552342474 40, 41, 54-56 
Refrigeration 


cotla;rdefrosting of ;*.22%7..87%% 24 


machinery space, ........+.-200. 19 

ship’s stores, « .gc®iowuasag. che 24 
Refrigerators, ratproofing of 

Mheceede 2. OF haus es eteueraleeos tenes 88 

ship’ sr storesy” ia scu.ceeeeese 56 
Rinsers,«glass,iic. ¢ddea«caeadsamen 23 
Riveted seams, potable water tank, 3 
| S 
Salinity: ice ldje eid ibe eee cd 15 
Sampling cock, chlorination, ..... 1 
Sand 

ballast, ratproofing of, ....... 64 

filtration, cads<seee eae 12 
Sanitary (overboard) water system, 18 
Screen 

insect; i .ch ee <U bE Se tees coca 19, 20 

wooden bulkhead, ..........-.ee- Siy452 
Sewage, discharge of, ............ ll, 36 
Shaft alley, ceiling, ............ 61 
Sheathing 


flashing of, . 39-44, 47, 49, 51-59, 61 
63-65,..61, (biel SO Onedinegl 


general? . 12 ...028<.dd0F Ri oes ee 50-61 

wooden, ........6. its he See 40, 41, 54 
Sheet metal 

COD Lar Boe iiicigsaiasnratd ielhgietetae ee 59, 72 

fastening: ofj5.06 «00. Sic. wine ean 47 

BaUusges AP. «a. «2 hegnel wane ease 40, 41 

materials os. cs. yim 37, 39 

sleeves, ...iss«'+s bb-eneten nea 81 
Shelves, comstruction of, ........ 84 
Showers, water supply, ........ 150 16,, 17 
Sinks 

dishwashing j) 4:.+.:.<hishereaercrnneeeeee 22, 23 

potable water system, .......... Len 26 
Skylights 

food spaces,...icuceentid-aeeagneccs 20 

ratproofing of .:).0c-..2-2eeu8- Mn 65 

Sleeves 

insulation, around, ..........-- 79-82 

sheet metal,: oo. i ifowis oe soln acer 81 
Sling/ guards;: c.. <ocksdsis es os Coe 69 
Sound-proofing, see Materials, 

accoustical 
Spare parts 

boxes fp SLE PERN ASRED Db AAD 85 

SCOWARE {LS ANs SANs wR ee 84 
Steam 

bactericidal treatment, in, 22, 23 

cabinet: seeds. ohh IORI aH 23 

cooking ;*forj.so2::2. 2S Sie. ee 20 

disinfection of filter medium, . 12 

kettless* }sttsax7n22) seep ee eae 2To427T 

sources. ft neph? Satire 20 
Stiffeners 

shell and bulkhead, ............ 48 

steel. plates ssulitseee bos ees 49 
Storage 

coagulant §*s<.5:2: 22s oe eee etic 13 

potable-water ;.).i5%.. se eenaae ees 2-4 


Storage (Cont. ) 


Woeh Weter, Gace. eee es eaters + 16 
Storerooms, ratproofing, general, 83 
Stowage 

doors to stowage spaces, ....... 63 

potable water hose, ............ ges ae 

BACON sc.) sx Sake Ree as 57 

special facilities, ...........-. 84, 85 

ROTORS ae a at eReader vic Se 24 
Structural features, ratproofing 

Ee a tk ce be aie oe sk. SIMRO as a eta ie wan 48-65 
Sump, pump, potable water, ....... 6 
Supports, ratproofing of, ........ 48 
Swimming pools 

Se ALES ge ea 99 ME en een ed, era 32 

EE AO gel oe Sam ge ee ie eT 33 

flowing-through, ............... Pe FE 

BORBE OL, feitiee eis bk Sige ee 32 

Bd GB i rene cree raetater eile Ne His ual 2 33 

overflows (waste), .........+.-+- as 

Paeireculatin ge, .4)-.<¢ ea: fan Sa + he 32 

MERI BUDD LY ols eaicdese eae Semiereinig © 33 
Swing connection, distillation, 13 

dF 
Tanks, potable water 

contact, chlorine, ..........-:. 12 

ee atectiOn fs. sigpies 3h weet om 8-11 

Meee ASU) Wes tA Ge a els Shera ois 9m he tps ees 6 

Sean LARCH a anos eines e siace sare Rote 2 

GdentiLicaLion ,” «+ codes ye oe wee 4 

PD ig eco eats + «She tene hae: «>a (sips 4 

mee Lae eae. +s eee es en a 5 

wa © 1 OWT. eros tetanus e:- blue Sena 5 

piping through, ........-..-+.++- 4 

pneumatic, .....-. reece eee eeeees 7 

BEOL ARGC br oi A At 6s Goes Ree 2-4 

BERNE OMA fees oy cd Sits Loe, ox yeyesey momuade Pea Anes 

water level gauge, ..........+--- B38 
Tank top ceiling, .......-+--+-++:: 60 
SE Im GAGA C pis a:-.o.0, sfes.s 5 0 boss eovniete'® a2 
Thermometers 

dishwashing, « ..sclecwe cee cee ens pa 

refrigeration, .........seeeeees 24 
Toilets 

Food hand leesy wos 2 se see ese ae sis 20 

potable water tanks, over, ..... 3 
Tonnage openings, ....---+-++++ee: 50 
Towels, food handlers, ........--- 20 
Transite, ratproofing, in, .....--. 91 
Traps 

drainage system, .......---- 19.227, 28 

water-sealed,. ..< «Wes ser ete eh ee 28 
Treatment 

bactericidal, ....cecencesecenee 21-24 

water, see Overboard water - 

purification of 
Troughs, indirect lighting, ...--- 64 


Tubes 
sounding, wash water, .......... 16 
BCOELiNe yee at eee s bale ohn eae es 69 


Urinals, over potable water tanks, 3 
Utensils, see Food equipment 


Vacuum breaker, ewes ane sears s o> 25-27 
Valves 
oe AN ees: oh ena eee 7 
backwater, ; 2. :.43 eee fon, peor our oe 
CHECRH ches os. bs eke ee 26, Seno yieo & 
identification, foo deems co +. see 8 
locking-type, ....... Os cin eee 6 
PTOAS< Oty fox + ss So ofs,0~ Coe ces pee ‘4 
shUutol feck » oj aitkchi cles oe nee Liveca 
BNL LER SEG. : esses ess ele ee 7 
Vata, (bactertol dad iii. 6 ses ai. ome bap day 
Ventilation 
ducts, ratproofing, ...........- te 
food TEDACES> 5... +. Sek sae hes eh ee 20 
BONS aL, leg os sie sioleteteeaels se" 34, 93, 94 
Ventilators, ratproofing, general, 72, 75 
Vents 
drainage system, .............-- 28 
overflow, combined with, ....... 5 
potable water system, .......... 26 
steam kckete Le, +’. sde s aeeeeee es eee. ot 21 
tanks, potable water, ........ A 5  aeo 
Vessel-to-shore pressure water 
Connect] Oy okass Sees ee a ee a 18 
Voids, ratproofing of, ........... ay ooo 
W 
Wardr chee, erie: iene’ 5 ale Guba bianco aes 87 
Wash water system 
GES CPI DUCLON, 35 ...4a o/s eee ae pes 16, 17 
RENSTAL, 600 eps See hemes sey 16 
OWE LE GE ie. os cn he ee ee eo as 167507 
PUMDS 5. [esol ae Web en etm seer b ear ae nana sy 16 
PUTALICACAON, |. .iciy > bie ae palais 16 
storage tanks’, 4... 1. Jose «he same 16 
tanks, chlorine contact, ....... 16 
Windows 
COS LGA, eioeiaine ho pe ets Se ee 64 
a eS ee Por Pree erent 50 
Wire cloth, for ratproofing, . 38, 40, 41 
Wireway guards, 06. --.i¢essesemees 68 
Wood 
bilge ceilings, in, .......+++-- 60 
cargo pada, 2s veeece cee ensensas 60 
non-ratproof material, ........- 39 
overlapping joints, ..........-- 39-41 
penetrations of, ........++++-+; 72 
DAYW OOD pin = Ai oa go re em ly alee 40, 41 
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